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Fern Symbols in a Trinidad Religion

Richard A. Howard 1

In the northeast corner of the island of Trinidad, near
the town of Matura on the Toco road, I met the "prophet"
and was introduced to the symbolic use of the climbing
fern, Lygodium micans, m a local religion. About five

miles outside of Matura I slowed my jeep to observe a
series of roadside crosses, religious signs, and finally a

small house built up from the ground on stilts, the whole
house covered with unusual metallic crosses and peculiar

tangles of vines, obviously all man-made with consider-

able care. Since no one was in sight, I drove on slowly,

r* Mora
ing the highway. A short distance along the Toco road I

saw the prophet walking along the roadside. My curi-

osity prompted me to halt the jeep and the next half hour
was spent in conversation with this man of unusual dress

and interesting philosophy.

The prophet wore a dark blue cloak of heavy felt

which he called his uniform. Adorning the blue felt

was a white belt from which hung a carved dagger-like

instrument. Over his chest was a series of white crosses,

coin medallions, religious pictures, and even his own pho-

tograph taken by an earlier tourist. All these hung from
aluminum painted safety pins. Down the back of his

1 The information for 1 is paper was secured during the course
of an eight months field trip through the Lesser Antilles in 1950.
The trip was supported in

j rt by ;i grant from the Penrose Fund
of the American Philosophical Society.

[Volume 41, no. 4 of the Journal, pp. 97-128, was issued Dec.
31, 1951.]
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Fern Symbols in a Religion 3

cloak was a longer chain of safety pins, also heavily

painted, aluminum in color. His felt hat was a skull

cap with a heavy chin strap. A cross was outlined in

white across the top, the cross subtended by a white cir-

cular piece of material. His blue felt shoes bore the same
cross and dot pattern on the instep and toes. The prophet
carried a carved wooden, double-headed cross, but more
striking to me, he carried three baskets woven from the

rachises of the climbing fern.

The three Lygodium baskets (Plate 1) were intricate

in design and were tightly woven. The largest was per-

haps two feet in diameter and two feet high. The small-

est one was about six inches square. Each had a woven
handle across the top opening. A few inches below the

opening of each basket there appeared a false bottom,

opening only on one side and necessitating a severe twist

of the wrist and subsequent contortion of the arm to pass

this platform to reach the more spacious bottom com-
partment. The baskets were the signs of the prophet.

Each had a special purpose. The small one, he told me,
was for money and worldly things, the middle sized

one for bread and the sustenance of life, the larger one
for materials concerned with his work. A bottle of an
undisclosed liquid protruded from the opening in the

largest basket. A Bible was tucked in one corner and
conspicuous in the middle of the platform were half a
dozen penny candies. Each basket was decorated with a

superimposed design of additional Lygodium rachises

and ornamented further with seeds of Abrus precatorius.

The prophet, a literate and fluent person, had no hesi-

tation in talking about himself and his work. He was
self-ordained to p reach the gospel and his directive was
several phrases taken from the 21st chapter of the Gospel

of St. Luke. These phrases concern " signs and won-
ders" as manifestations of the Lord. These he para-
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phrased and expressed to me as a doctrine that "the
Lord shall be revealed through signs and wonders '

' and
he often referred to these as "mysteries." This ex-

plained his appearance and the decorations on his house.
His flock numbered about 19 members, all living in the
forest in the vicinity. Unfortunately, he explained, not
everyone believed him or was sympathetic to his cause.

In fact he had been investigated by both the British and
American Intelligence agencies during the war but both
agencies cleared him to continue his work.
When I inquired about the house I had passed a short

distance back on the road he said it was his and invited
|

me to stop and see it. I offered him a ride in the jeep

and we returned to his parish. The house (Plate 2) was
built on the erest of a small sandy hill. In construction

it was no different from other native houses in the vicin-

ity. In appearance, however, it was strikingly different.

The approach to the house was a forest of crosses and
signs all proclaiming the virtues of the scripture, with a

few signs forecasting things to come. The grounds were
well landscaped with colorful crotons, hibiscus, and bou-

gainvillea. He expressed concern over the erosion in his

front yard, especially since the steps, cut in the sand
bank were becoming difficult to maintain.

The outside of the frame house with its galvanized iron

roof was covered with the unusual metallic symbols I had
observed earlier. Closer observation revealed that these

were made from tin cans. Small cans such as beail cans

were cut four times and the arms folded outward. The
curved sections of the walls flashed in the sun. The
larger crosses with more numerous arms were made from
gallon to ten-gallon cans procured from the salvage dump
at Waller Air Force Base. He preferred the square bot-

tom cans since they made flatter and more attractive

crosses.
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Adorning some of the large wooden crosses in the yard

and intermingled with the symbols on the walls of the

house were a series of man-made tangles of vines. Most

of these too were twining stems of Lygodium micans,

although Gouania, Coccoloba ascendens, and Smilax were

used. All of these he called symbols, inspired works or

mysteries.

By this time the prophet had learned I was a botanist

and interested in the plants. Grasping one of the tangles

he asked,
'

' What would you call this ?

'

' First I supplied

the name of the plant material for him, but he had in

mind a name for the object, not the material. I admitted

I could find no name for the tangle. His face brightened

as he declared, "There, you are an educated man and you
do not know what they are. They are the mysteries.

They are inspired words. Their meaning is revealed only

to the prophet and his followers." I asked him how
long it took to make such a mystery, but I learned they

are not made, '

' they are created, inspired works and have

no time." No two of these mysteries were alike, for each

symbolized a different set of values. Then he explained

that the more significant pieces of inspired works were
kept inside the house. As we mounted the short series

of steps at the rear of the house he pulled from his pocket

a tremendous bunch of keys. He selected one to open a

huge padlock for he explained again that those who did

not believe were likely to damage his property. The door
opened and we entered a small two-room house. Each
room was crowded with more tin can symbols and numer-
ous tangles of vines decorated with paper or wilted

flowers. These were the high mysteries and were carried
in his processions. The place was dark, dank, and had a
musty smell. He explained the odor was from the in-

cense he burned three times a day on the candelabra and
on the two small altars in the house. I asked the com-
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position of the incense and again learned it was mystical
material gathered in the woods nearby and he could not
reveal its origin or nature. It was burned in honor of

his patron, Saint Michael. It was obvious from the odor
that at least one component of the incense was the gom-
mier, Dacryodes excelsa, a tree which yields a resinous

inflammable material. Tucked in one corner of the first

room was a small cot and over it a shelf holding a few
books.

My attempts to purchase one of his Lygodium baskets
were futile, for he could not part with a "mystery."
So after listening to several verses of scripture and re-

as

his other on the top of my head, I offered him a coin for

his wTork and departed, having learned of a symbolic use

for Lygodium micans.

Harvard University

Pteridophytes from Two Liberian Counties

W. T. WlNNE

During June and July, 1949, the writer botanized in

two rather small and widely separated localities in Li-

beria, West Africa. One county, Montserrado, is coastal,

and the other, Sanokwele, forms a part of the Liberian
hinterland adjoining the French Ivory Coast. An ef-

fort was made to collect all bryophytes and pterido-

phytes, and also those spermatophytes in flower or fruit.

This work yielded over nine hundred sheets of dried

specimens representing some three hundred species.

The collections may be most logically discussed in con-

nection with the two localities where they were made:
Bushrod Island, in Montserrado County, and Sanok-
wele Village, in Sanokwele County.
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BUSHROD ISLAND

The northwest edge of Monrovia, on the Liberian

coast, is bounded by a shallow inlet of the sea, Mesurado

Lagoon. A segment of the coast some three miles long

is cut off by the St. Paul Eiver, which flows into the sea

four miles north of Monrovia. A shallow estuary,

Stockton's Creek, connects the Mesurado Lagoon with

the St. Paul River, so that this coastal segment is quite

surrounded by water and has been named Bushrod Isl-

and. Its east-west dimension as established by Stock-

ton's Creek and the coast is approximately two miles.

The modern wharf and harbor facilities for Monrovia are

built at the southern tip of Bushrod Island, whose near-

ness to Monrovia and flat, accessible character have led

to rather extensive development. There are scattered

plantations of rubber, cassava, and coffee, with a consid-

erable part remaining as dense first growth forest.

Some of the previously cultivated tracts have been aban-

doned to "bush." The island supports three large Kru
villages, whose people fish, farm, or work in Monrovia.

Located at 6° 20' North Latitude, three hundred miles

north of the equator, Bushrod Island has an annual rain-

fall in the range of one hundred and fifty to two hun-

dred inches, with heaviest monthly precipitation in June,

July, and August, when forty inches of rain may some-

times be measured over a thirty day interval.

A cool sea breeze comes in during most of the year

and temperatures rarely exceed 90° F. A night low is

65° F. In general, the temperature is wonderfully uni-

form in a range between 75° F. and 85° F. During
December, January and February, there is little rainfall

and the weather shows extremes of heat and cold as the

Sahara-derived harmattan wind sweeps down from the

north

.

The soil of Bushrod Island is chiefly the washed sea

sand of old beaches and coastwise bars. The topography
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is characterized by low ridges alternating with swampy
troughs all parallel with the western sea beach. The
land elevation nowhere exceeds fifteen feet.

At the eastern side of the island by Stockton's Creek,
vegetation is lush and thick with many great trees. This
is gradually reduced coastward till at the beach there
are widely separate stands of such shrubby forms as

Heisteria Lack of
fertility seems the limiting factor, rather than salinity,

since vegetation within reach of the surf spray shows no
extensive halophytic modification.

The yield of ferns on Bushrod Island was compara-
tively poor in species, though the ones observed occurred
in considerable masses. Polypodium Phymatodes L.
(no. 196) formed extensive colonies in the sand within a
stone's throw of the surf. While it grew well in open
exposed sites, it reached a maximum of luxuriance in the
half-shade of beach shrubs. Though usually on epiphyte,
this species is strictly terrestrial on Bushrod Island.

Trichomanes cuspidatum Willd. (no. 222) was col-

lected as an epiphyte on large tree trunks among the
mossy growth on the half-shaded parts. Such Tricho-
manes-bearing trees were observed along estuarine runs
rather than at the seaward side of the island.

Acrostichum aureum L. formed brakes six feet high at
the edge of Mesurado Lagoon. This great salt water

it and was found in open
spaces together with great stands of Avicennia nitida
Jacq.

A hundred yards east of the beach and extending to

Stockton's Creek, the two most abundant pteridophytes
are Pteridium aquilinum (L.) Kuhn (no. 17) and Sela-
ginella myosurus (Swartz) Alston (no. 18). The Pter-
idium forms thickets in the mixed sand and humus of
open places. It characterizes cutover areas which have
been neglected. Forest clearing is progressing towards
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Stockton's Creek, and it is on the seaward side of the

still remaining forest that Pteridium is most abundant.

Selaginella myosurus is one of the most common of Li-

berian pteridophytes. Except on the immediate beach,

it is everywhere present over Bushrod Island as a deli-

cate overgrowth on other plants or as a ground cover.

The collector notices considerable variation in shade of

leaf in a range from light green to bluish green. Fre-

quently root connections of this Selaginella seem very

tenuous, with the growth appearing partly or completely

epiphytic.

Sanokwele County

The second collecting region centered in Sanokwele

County on the Liberian inland frontier. Climatological

data for the region are wanting, but relative to the coastal

regions precipitation is less than one half as great, with

the dry season somewhat longer and more severe. Hu-
midity is less than that along the coast but temperature

variations are essentially the same. The soil is a uni-

form red laterite containing oxides of aluminum, silicon,

iron, and calcium; it is of extremely variable fertility.

The terrain is pleasantly rolling and dissected by many
streams usually trending westward toward the coast.

The mountains in the frontier regions reach elevations

of nearly 5000 feet and are forested to near the summit,
where the naked sandstone may sometimes be seen. The
ground elevation about Sanokwele Village is approxi-
mately fifteen hundred feet.

The vegetable cover in Sanokwele has been extensively
altered by the upland rice farming of the dense native

population. The primal forest cover in Sanokwele has
been largely cut or burned away to make clearings for

rice culture. The land use is a very wasteful one, since

the natives crop a piece of land only once in seven years.

In the interim, a characteristic invasive "bush" growth
takes over. It is this "bush" which determines the



LlBERIAN PTERIDOPHYTES 11

landscape character in Sanokwele. Along steep runs, on
mountain sides and other inaccessible places, the original
forest cover remains. On the sides of the higher moun-
tains increased precipitation has led to typical rain forest
associations. A botanist in Sanokwele collects chiefly by
wandering over the myriad native trails which interlace
the whole region.

The most conspicuous and first collected pteridophytes
are the epiphytic members. Of these Nephrolepis biser-

rata (Swartz) Schott (nos. 60, 84) is the most abundant.
It grows luxuriantly on the shaggy trunk of the oil palm,
Elaeis guineensis Jacq., where the stiff persisting leaf
bases offer good humus reservoirs. Since the oil palm is

usually spared by the natives in their clearing opera-
tions, and since most specimens are invested with Neph-
rolepis, this is one of the most common of Liberian ferns.

Other epiphytes are Oleandra neriiformis Cav. (no. 58)
and Drynaria Laurentii (Christ) Hieron. (no. 25). The
leathery simple leaves and woody twining stems of
Oleandra make a much more figlike than fernlike appear-
ance. Though uncommon, Oleandra makes a fiercely

vigorous growth where it does occur. Frequently the
supporting tree trunk is invisible. The highly dimor-
phic fronds of Drynaria were the largest plant specimens
taken.

Lygodium scandens (L.) Swartz (no. 32) scarcely
qualifies as an epiphyte since it rarely ascends higher
than six feet. It usually scrambles over herbaceous
plants or low shrubs in the half shade of forest margins
where its light green succulent leaves are most attractive.

Gleichenia linearis (Burm.) Clarke (no. 149) is also of
scandent habit and grows sporadically along steep trail-

sides or creek banks.

In the Sanokwele countryside most pteridophytes are
found in hollows between low hills. Such depressions at
their lowest part are commonly swampy swales. Here
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there are zones of more constant moisture and richer

humus accumulation as well as partial shade. Species

collected about the margin of swales are Lycopodium cer-

nuum L. (nos. 33, 44), Dryopteris striata (Schum.) C.

Chr. (no. 28) , Pityrogramma calomelanos (L.) Link (no.

148), Polypodium polycarpum Cav. (no. 41), Nephro-

lepis cordifolia (L.) Presl (no. 143) and Pteris spinu-

lifera Schum. (no. 83).

A fern of remarkable habit and habitat was encoun-

tered in Bolbitis Heudelotii (Bory) Ching (no. 84), on

submersed rocks in a swiftly flowing stream, its rhizomes

being closely appressed to the seams in the downstream
face of the rocks. The fronds are dark green and leath-

ery.

As at the coast, Selaginella myosurns (Swartz) Alston

(no. 94) was a most abundant element. The onlv other

form common to coast and upland is Pteridium aqui-

linum, which rapidly establishes itself in abandoned rice

fields. Tiny Selaginella suocordata A. Br. (no. 77)
made a mosslike growth on the bare clay of trailsides.

Two mountain trips were made during the stay in

Sanokwele. The first included an examination of Sopea
Mountain, which has an elevation of approximately three

thousand feet and is characterized by a naked domelike
sandstone summit. A typical rain forest extends up
the mountain to end abruptly at the exposed sandstone,
which rises a few hundred feet higher to form the moun-
tain top. Dryopteris protensa (Afzel.) C. Chr. (no. 126)
and Pellaea Doniana Hook. (no. 123) grew in moist
humus at the mountain base. These species were only
weakly lighted under the dense, reeking forest cover.

Somewhat higher on the mountain but still in the for-

ested zone, great mossy boulders lay about. These were
covered with thick growth of Asplenium Dregeanum
Kunze (no. 116), Asplenium formosum Willd. (no. 118),
Vittaria guineensis Desv. (no. 117), and Selaginella ca-



Sand Hill Ferns of Texas 13

thedrifolia Spring (no. 131). At the very top of Sopea
Mountain in a slight depression in the sandstone grew a
remarkable clone of Nephrolepis cordifolia (L.) Presl
(no. 110), with the fronds all stiffly upright and oriented
in ranks with almost military precision.

The second mountain explored lies near the French
Guinea frontier and rises to a height of over four thou-
sand feet. It is called Billi Mountain or Bobei Moun-
tain, after Bobei Village near its base. Though the for-

est cover is dense and primal with near-rain-forest pre-

cipitation, few pteridophytes were collected. Dryopteris
protensa var. speciosa (Mett.) C. Chr. (no. 164) grew in

the comparatively bare humus near the mountain base.

Selaginella versicolor Spring (no. 163) and Selaginella

Vogelii Spring (no. 165) were found in the same habitat.

The writer wishes to acknowledge the assistance of
Mrs. Winifred Harley, of Ganta Mission, Liberia, a
long-time student of Liberian ferns, and of C. V. Morton,
in the identification of the specimens. The herbarium
of the Smithsonian Institution supplied material for

direct comparison in most cases.

Union College, Schenectady, New York.

Sand Hill Ferns of Henderson County, Texas

Archibald W. Roach and Benjamin B. Harris

The central or sand hill portion of Henderson County,
Texas, consists of an area of undulating hills of the

coastal plain formation. This region is degraded by-

many branching, spring-fed streams, which serve, where
the streamside forest synusia is closed, as estival and
autumnal fern habitats, when surrounding counties are

dry and non-productive. The county is in east-central

Texas, bounded on the east by the Neches River and on
the west by the Trinity River. The sand hills (located
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at 95° 50' W. Long, and 32° 10' N. Lat.) are at an eleva-

tion of 450 to 500 feet.

The substrates consist largely of the Norfolk and
Portsmouth series. Norfolk fine sand is composed of a

brownish gray topsoil, 5 to 8 inches in depth, with a

loose pale yellow subsoil 5 to 15 feet deep. The loose

topsoil acts as a mulch so that the moisture table is high

when other soils of the county are dry to a great depth.

The typical profile is developed under a post-oak (Quer-
cus stellata Wang.)—blackjack-oak (Quercus marylan-
dica Muench.) association. Around the springs and
along the smaller creek branches, the soils are Ports-

mouth fine sand. The indefinite profile is one of gray
sand grading down into smaller-increment layers inner-

bedded with thin lenses of peat. The soil is always wet
because of seepage waters from the higher hills. The
resulting vegetation is palustrophytic. Dominant and
indicator species are sweet gum (Liquidambar stryraci-

fiua L.), water oaks as red-oak {Quercus falcata Miehx.)

(Q

f
L.), and such paludophytes as sundew (Drosera rotundi-
folia L.) and pitcher plant (Sarracenm sledgei Mart.).

Specimens were obtained by Harris during July and
August, 1927, and the area was re-collected by Roach in

August, 1951. Numbers of the former are herbarium
sheet numbers and those of the latter are collection num-
bers. The cited sheets are in the North Texas State
College Herbarium.

OSMTJNDACEAE

Osmunda cinnamomea L. Cinnamon-fern, Buckhorn.
Abundant on drainage slopes along creeks in deep shade,
on Norfolk sand. 6 miles south of Athens, Harris 2189

;

5 miles south of Athens, Roach 325.
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Osmunda regalis L. var. spectabilis (Willd.) Gray.
Flowering or royal fern. Abundant around springs
and along small creek branches in deep shade, on Ports-
mouth sand. 6 miles south of Athens,
miles south of Athens, Roach 321.

Harris

POLYPODIACEAE

Athyrium Filix-femina (L.) Roth var. asplenioides
(Michx.) Farw. Lady-fern. Rare around spring in
bed of orchids {Habenaria ciliaris), on Portsmouth sand.
6 miles south of Athens, Roach, 323.

Onoclea sensibilis L. Sensitive fern. Rare along
stream banks, scattered, on Norfolk sand. 6 miles south
of Athens, Harris 2210; bank of Koon Kreek Klub Lake,
9 miles south of Athens, Roach 324.

Pteridium aquilinum (L.) Kuhn var. pseudocauda-
tum (Clute) Heller. Bracken. Common along Shelton
Mill Creek, in upland post-oak stands, in local patches
along smaller streams. 8 miles south of Athens, Roach
320.

Woodwardia areolata (L.) Moore. Netted chain-
fern. Abundant around springs and along small creek
branches in deep shade, on Norfolk and Portsmouth
sand. 6 miles south of Athens, Harris 2237; 5 miles
south of Athens, Roach 322.
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A List of Ferns from the North S
Superior, Minnesota

Olga Lakela

From the sands of Minnesota Point, the sandbar

islands of Duluth harbor, along the rugged lake coast to

the gorge of Pigeon Eiver on the Canadian boundary,

there occur many types of habitats suitable for growth

of ferns. The climate, moderated by the large body of

water, ample rainfall and fogs, has been conducive to

the development of a fairly rich and varied fern flora.

In this area of moist sands, exposed rocks, sheer cliffs,

shady forest, swamp, and mossy ledges have been col-

lected forty-two different taxonomic entities. The pres-

ent paper is based on collections in the herbarium of the

University of Minnesota at Minneapolis and the her-

barium of the Duluth Branch.

The genus Botrychium is represented by eight enti-

ties. tricariaefolium

local, only collected in Lake and Cook counties. B. mul-

tifidum and its varieties are encountered in the Bands of

Minnesota Point, at Duluth, and in grassy mats of vege-

tation on the lakeshore farther northeast. Ophioglossum

vulgatum var. pseudopodum within our area is known
only from a sandbar island in Duluth harbor, where it

appeared in pioneer vegetation. Of the Osmundas the

least frequent is 0. regalis var. spectabilis, known only

from Devil's Track, in Cook County. The rare Asple-

nium Trichomanes is in the interior of Cook County.
Athyrium Filix-femina var. Michauxii and its forms,

elatius and rubellum, occur commonly throughout the

area in moist habitats. In Gooseberry River Gorge on
basaltic rocks, Cryptogramma Stelleri occurs sparingly

;

elsewhere it has been collected only from sedimentary
rocks. On mossy rocks and in moist shady terrain grow
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Cystopieris bulbifera and C. fragilis, the latter with
varieties Laurentiana and Mackayi. Another collection

of this genus from the high bluff at East Beaver Bay,
Lake Superior, Lake County, was recently determined by
C. V. Morton as C. Dickieana Sim, a recently recog-
nized fern in North America. 1

The genus Dryopteris is represented by nine entities.

Typical crevice-growing species are Dryopteris fragrans
var. remotiuscula and D. Robertiana. The remaining
species are common throughout the area in moist mossy
woods and swamps, where also may be encountered
Onoclea sensibilis and Pteretis pensylvanica, Of gen-
eral occurrence are Pteridium aquilinum var. latiuscu-

lum and Polypodium virginianum.

Seven species of the genus Woodsia are known in the

In exposed situations occurs W. ilvensis. Lessarea.

W. alpina, W. Cathcartiana. W
W

Several of the species in the list have a wide general

distribution; others are more restricted. Distinctly

fragran
Ifid

alpina, W. Cathcartiana and IF. glabella. Woodsia
scopulina has primarily a western distribution. Species
of the following genera, occurring elsewhere in the state,

are unknown in the northeastern section: Adiantum,
Camptosorus, Cheilanthes, and Pellaea.

Botrychium Lunaria (L.) Swartz
B. MATRICARIAEFOLIUM A. BraUBL
B. multifidum (Gmelin) Ruprecht
B. MULTIFIDUM f. DENTATUM Tryon
B. multifidum var. intermedium (D. C. Eaton) Farwell
B. simplex Hitchcock

B. virginianum (L.) Swartz

1 Alston, A. H. G. An overlooked North American fern. This
Journal 41: 76. 1951.
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B. virginianum var. europaeum Angstrom
Ophioglossum vulgatum L. var. pseudopodum (Blake) Farwell

OSMUNDA CINNAMOMEA L.

O. Claytoniana L.

O. regalis L. var. spectabilis (Willdenow) A. Gray
ASPLENIUM TRICHOMANES L.

Athyrium Filix-femina (L.) Roth var. Michauxii (Sprengel)

Farwell

A. Filix-femina var. Michauxii f. elatius (Link) Clute
A. filix-femina var. Michauxii f. rubellum (Gilbert) Farwell
Cryptogramma Stelleri (Gmelin) Prantl

Cystopteris bulbifera (L.) Bernhardi

C. Dickieana Sim
C. fragilis (L.) Bernhardi

C. fragilis var. laurentiana Weatherby
C. fragilis var. Mackayi Lawson
Dryopteris cristata (L.) A. Gray
D. disjuncta (Ledebour) Morton
D. fragrans (L.) Schott. var. remotiuscula Komarov
D. Phegopteris (L.) C. Christensen

D. Eobertiana (Hoffmann) C. Christensen
D. spinulosa (O. F. Miiller) Watt
D. spinulosa var. Americana (Fisch.) Fernald
D. spinulosa var. intermedia (Muhl.) A. Gray
D. Thelypteris (L.) A. Gray var. pubescens (Lawson) A. R.

Prince

Onoclea sensibilis L.

Polypodium virginianum L.

Pteridium aquilinum (L.) Kuhn var. LATWBCVhVU (Desvaux)
Underwood

Pteretis pensylvanica (Willdenow) Fernald
Woodsia Abbeae Butters

W. alpina (Bolton) S. F. Gray
W. Cathcartiana Robinson
W. glabella R. Brown
W. gracilis (Lawson) Butters

W. ilvensis (L.) R. Brown
W. scopulina D. C. Eaton

University of Minnesota, Duluth Branch, Duluth,
MrNN.
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Shorter Notes
Ferns on a prison wall.—Circumstances have taken

me rather frequently in the past three years to the town
of Carlisle, in Cumberland County in central Pennsyl-
vania. The town and county, both founded in 1751,
were named after their English counterparts. The town
has interesting historical records of George Washing-
ton 's visits and of Civil War incidents, and is the site of

Dickinson College, over 175 years old. It also has a War
College, where colonels may study to become generals,

on the site of the former Carlisle Indian School. Stone
buildings of considerable age are numerous.
A county prison, patterned after a Norman castle of

Carlisle, England, was built in 1754. This has a red-

sandstone front; the back wall and the massive yard
walls, about 18 feet high, are of gray limestone. These
walls, enclosing a square yard, have a total length of up-
wards of 500 feet and are in fairly good condition, ex-

cept for one small stretch a few feet in length. However,
except where some recent repointing has been carried
out on one side, the pointing mortar has fallen out. The
resulting crevices have proved fine sites for hundreds of

plants of cliff-brake (Pellaea atropurpurea) . I first no-

ticed the plants on the outer sides of the northern and
eastern walls, where the plants are scattered at all levels,

although most abundant near the top. Inside the yard,
to which the officer in charge, Mr. Seiders, was good
enough to admit me, the cliff-brake was seen to be on all

the walls, but most copiously along the top edge of the

eastern wall, where good sized plants formed a continu-

ous fringe.

Perhaps this particular fern habitat has already been
noted and reported. I am wondering whether there are
any botanical records that indicate how long the ferns

have been established there. Masonry walls are not in-
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frequently reported as sites for lime-loving ferns. Only
this one species of fern was noted as established.—R. C.
Benedict.

A Cross-country Drive and Three Fern Species.—
If anyone had suggested in the past that I would be tak-
ing a trip across the country by automobile without mak-
ing a single side field trip for ferns, I would have scouted
the possibility. However, that is what happened during
1951, when a * 'family" expedition took me to southern
California through the Colorado Rockies and to various
national and other scenic spots, with a rapid return
which started from Yosemite Valley and its eastern en-
trance, Tioga Pass.* An over-all recollection of the fern
situation on the whole trip is that there just are no road-
side species, such as are common in many eastern states.
The three ferns I saw were in gardens. Two of these

were in a Santa Barbara garden, where they were used
for filler, Woodwardia spinulosa and Nephrolepis cordi-
folia. I 'd like to nominate the California native Wood-
wardia for possible preeminence as a garden species. Its
chief competitor, in my view, would be the royal fern.
Since they thrive chiefly under dissimilar climatic situa-
tions, perhaps no satisfactory basis for comparison may
be available. The plants I saw had leaves six to seven
feet tall, beautifully green at the middle of August. The
other fern was the Australian Dicksonia antarctica hi a
Los Angeles garden.

Incidentally, another line of interest which I have fol-
lowed through more than fifty years of fern interest,
snakes, was equally unrewarded. I did make several
roadside stops and enquiries from park rangers et a!, to
try to come upon a rattlesnake in its natural haunts, but
to no avail.—R. C. Benedict, Brooklyn, College
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Recent Fern Literature
Our member Mrs. Una F. Weatherby has published a

biography of the late Mr. Weatherby. 1 This is not for
sale, but a limited number of copies are available for dis-
tribution. Enquiries should be addressed to the Libra-
rian, Gray Herbarium of Harvard University, Cam-
bridge 38, Massachusetts.

One might say that the book is really written mostly
by Mr. Weatherby himself, for it consists largely of ex-
tracts from his voluminous letters, which deal with many
literary, musical, historical, and scientific matters.
These letters reveal Mr. Weatherby 's interesting charac-
ter much better than a casual acquaintance with the man
himself would have. Although obviously not "

posed

'

' with any thought of future publication, the let-
ters stand up well from a literary viewpoint, for Mr.
Weatherby was naturally a careful and lucid writer.—
C. V. M.

corn-

American Fern Society
Report of the President for 1951

This report, my final one as an officer, may serve both
to inventory progress for the past year and to carry some
parting remarks about fern study and the Society. The
year 1951 was one of quiet progress for the Society.
The greatest event in pteridology was certainly the de-
livery to our hands during the year of Professor Irene
Manton's outstanding book, Problems of Cytology and
Evolution in the Pteridophyta, 2 truly a "monumental
work." The four 1951 issues of the Journal highlight
our continually widening knowledge of the precise dis-

tribution of North American ferns. The finding of
'» Charles Alfred Weatherby, A Man of Manv Interests, by Una

F. Weatherby. pp. 1-189. Portrait. 1951. Privately printed,
Cambridge, Massachusetts.

2 See this Jovrxal 41: 88. 1951.
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Dryopteris setigera in Texas, Thelypteris pilosa in Ala-

bama, Lygodium palmatum in Vermont, Thelypteris

sclerophylla in Florida, and Cystopteris dickieana dis-

tinguished from the common bladder fern on the Pacific

Coast, made "news" in fern study. Perhaps the find-

ing of Onoclea sensibilis in Colorado, as another instance

on an eastern fern in the Kocky Mountain region, and
reported by Harrington and Durrell in 1950, should
be noticed in this connection, if belatedly.

Without much doubt the Journal is the heart of the

Society, indeed, it practically is the Society. Your con-

tributions as members constitute its blood supply, and
our able editors maintain a healthy balanced metabolism
between professional papers, essential to the progress of

our science, and personal experiences in the field, garden,
and library, essential to our Society and the comrade-
ship that cames from our association together. Photo-
graphs, both good habitat shots (especially of southern
and southwestern ferns) and photomicrographs of soral

details, make a valuable contribution to the Journal.
Growing gametophytes from spores—the kind of data
that Professor Manton's work is based on in part—offers
rewarding fun.

Our transcontinental distribution as members will
prevent the Society from ever enjoying really large meet-
ings with a national representation. But may I call

your attention to our Treasurer's proposal of organiz-
ing local groups for the study of ferns; persons who
might be interested in promoting such local groups are
urged to write to Mr. Mann, who has had experience in
the Xew York area in such local meetings, for surges-
tions.

And to those new members who have not discovered
that back numbers of the Journal are still available at a
modest price, I should like to remark that the past
volumes hold exceedingly good reading. Then, too,
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remember the pages of the Journal are open to you for
want lists of specimens and literature.

Finally, it is a pleasure to thank the officers of the So-
ciety, past and present, with whom I have been associated

over the past decade in my capacity as Vice President
and President, for their patience and genial cooperation.

Joseph Ewan, President

Report of the Secretary for 1951

The membership of the Society has been increased by
50 new members during the year 1951. Of this number
eight were previous subscribers to the Journal. The new
members came from 22 different states, New York and
New Jersey leading, with California a close competitor.

One joined the Society from Mexico, where there are

already several members, and another from Australia to

become the only representative on our list from that

great island continent.

Altogether we find 27 members outside the United
States, distributed widely throughout the Canadian
provinces, Cuba, Jamaica, Mexico, the countries of Cen-
tral and South America, England, Italy, South Africa,

Indonesia, the Hawaiian Islands, and China.

The Society has lost by death seven members, all of

whom joined during recent years: Mrs. Elsie Merz,
South Orange, N. J., a member since 1942; Cecil Bil-

lington, Birmingham, Mich. (1945) ; Eugene R. Haber-
mehl, Milwaukee, Wise. (1948) ; Dr. H. II. Hazen, Wash-
ington, D. C. (1946) ; Alain White, Summerville, S. C.

(1949) ; Mrs. Orra Parker Phelps, Gansevoort, N. Y.

(1948), and Dr. DeWitt Stetten, Rushland, Pa. (1947).

There are always changes in membership from year
to year through resignations and non-payment of dues,

the names of 37 having been removed from the list dur-
ing the year. This leaves a total membership of 430,

a net gain of six during the year. Recently a new and
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Mor
ton, and printed for distribution to the members.
The appeal of our energetic Treasurer for sustaining

members sent out early in the year met with a gratifying
response, 37 regular members expressing their, willing-

ness to help the Society in this way. With the addition
of one new life member the Society has now 23 life mem-
bers, four honorary members, and two charter members

Miss Elmira E. Noyes and Dr. Campbell E. Waters.
A favorable vote was received to the question on the

ballot regarding the membership of the Society in the In-
ternational Association for Plant Taxonomy.
At the annual meeting of the American Institute of

Biological Sciences held in Minneapolis, Sept. 10-13,
some of the members of the Fern Society who were pres-
ent came together for a breakfast, among them Dr. and
Mrs. R. M. Tryon, Dr. Dwight Moore, Dr. and Mrs. W.
H. Wagner, Dr. Nicholas Polunin, and C. V. Morton.

Last March and April I collected ferns in Costa Rica,
that Central American country so small in extent, yet
so varied in range of altitude and climate, and so un-
believably rich in the number of fern species. To Dr.
L. R. Holdridge, Professor of Ecology at the Inter-
American Institute of Agricultural Sciences at Tur-
nalba, the only member of the Fern Society in Costa
Rica, I am deeply indebted for his gracious hospitality,
the benefit of his extensive knowledge of the country,
his keen interest in my project, and stimulating help in
many ways. At the home base Dr. W. II. Wagner gave
much time and thought to ' < briefing '

' me before the trip
and studying my collection later. He generously con-
sented to look after Fern Society correspondence' while
I was far away. It is, therefore, a special pleasure to
welcome him as the new Secretary for 1952

!

Respectfully submitted,

Edith Scamman, Secretary
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Report of the Treasurer for 1951

Once more the Society has come through this time of
rising prices in good financial condition. Printing and
distributing the Journal requires about 85% of our en-
tire income and the costs of printing have risen with
everything else. However, 37 of our members took out
sustaining memberships for the year and their generosity
and interest has been in a great way responsible for our
avoiding a deficit. In addition, many of our members
have been active in putting membership application
blanks into the hands of friends who were interested in
joining the Society. Unfortunately, for one reason or
another, we do have a high turnover in our membership,
which means that we should all search out those inter-

ested in ferns if we are going to continue to grow as we
should. The subscription rate for non-members has been
slightly increased to bring it in line with the member-
ship rate.

Mankota
Membership

ited in the Special Savings Bank Account. No with-
drawals have been made from the two special accounts
or from the reserve fund.

Seceipts Amount Total

Cash on hand, January 1, 1951 $1,174.09

1950 membership arrears $ 22.00

1951 membership renewals 579.00

1951 sustaining members 185.00

1951 new members 83.10

1952 membership renewals 27.00

1952 sustaining members 5.00

1952 new members 14.00

1950 subscription arrears 3.10
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1951 subscription renewals 98.75

1951 new subscriber v 1.40

1952 subscription renewals 221.20

1953 subscription renewals 3.00

Life membership 35.00

Sale of back numbers, A. F. J. 121.72

Sale of Vars. & Forms, Index, etc 4.00

1951 advertising 20.00

Reprints 98.12

Sale of surplus library books 76.35

Miscellaneous 10.09

1,606.83

Deduction a/c agencies commission
' (subscribers)*

$2,780.92

39.33

* Deducted at source of subscription.

$2,741.59

Disbursements Amount Total

Business Press

A. F. J. Vol. 40, No. 4 $329.30
A. F. J. Vol. 41, No. 1 284.41
A. F. J. Vol. 41, No. 2 255.70
A. F. J. Vol. 41, No. 3 267.30

2,500 printed envelopes 38.00
Reprints 127.47
Printing membership list 53.50
Life membership—to Special Account no. 2 35.00
Refund on book sale 400
Expenses

President j on

Treasurer
68^45

Secretary
37.66

Editor
18.40

Curator of Herbarium 36.75

$1,557.80

Cash on hnnd, January 1, 1952 $\ 184.79
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Statement December 31, 1951

^sse ^s Amount
Cash on hand $1,184.79
In Special Account #1 556.48
In Special Account #2
In Reserve Fund 1 523.01

Inventory A. F. J 500.00

572.28

A. F. S. Library 300.00

$4,636.56

Liabilities Amount
Capital Account $2,934.5c

Suspense credit

1952 membership

1953 membership

1952 subscription

1953 subscription

Distribution Vol. 41, No. 4

Bissell Herbarium Fund
Life Membership Fund

47.00

1.60

191.27

3.00

330.38

556.48

572.28

Kespectfully submitted, $4,636.56

M. D. Mann, Treasurer

Report of the Judge of Elections

The results of the recent balloting for officers of the

American Fern Society for the year 1952 are as follows

:

For President

E. C. Benedict 138

Joseph Ewan
For Vice President

1

Donovan S. Correll 137

Miss Edith Scamman
For Secretary

1

Warren H. Wagner, Jr 137

For Treasurer

M. D. Mann, Jr 136

To support as a Voting Member the activities of the

International Association for Plant Taxonomy

:

Yes:

No:
133

3
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I therefore declare the following candidates elected to

the several offices : President, R. C. Benedict ; Vice Presi-

dent, Donovan S. Correll; Secretary, Warren H. Wag-

ner, Jr. ; Treasurer, M. D. Mann, Jr.

I also declare that the American Fern Society mem-

bership approves the recommendation of its Council to

join in support of the activities of the International As-

sociation for Plant Taxonomy.

Respectfully submitted,

Bremer W. Pond, Judge of Elections

Report of the Auditing Committee

We, the undersigned, hereby certify that we have ex-

amined the books and accounts of the Treasurer, Mr. M.

D. Mann, Jr., and find that they are correct, as set forth

in detail in the Treasurer's statement.

Respectfully submitted,

Boughton Cobb

Henry K. Svenson

Auditing Committee

Report of the Curator and Librarian for 1951

The sale of surplus books from the Library has con-

tinued and, with the disposition of some floras and peri-

odicals, the amount realized is a little more than twice

that of the previous year. A number of members have

availed themselves of the opportunity to borrow books

and reprints, including some on tropical and Asiatic

ferns as well as the more popular ones on local ferns.

Most of the unmounted material in the Herbarium was
sorted through and several hundred specimens were

mounted. Only a few collections remain unmounted.
The representation of North American species in the

Herbarium is almost complete except for some less com-
mon ferns. Collections of rare species would be a dis-
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tinct addition to the Herbarium and especially specimens

of varieties and named forms. There are approximately

a thousand sheets in the Herbarium from outside of

North America and although this material is not bor-

rowed very often it is used from time to time. There

are some of Heller '& Hawaiian collections, many of Top-

pings 's from various parts of southeastern Asia, some of

Looser 's Chilean ferns, and a considerable amount of

Mexico The latter

areas are represented in many cases by classical collec-

tions, such as those of Palmer, Hinton, Pringle, and Fink

in Mexico, and Pollard and Palmer, Gilbert, and Shreve

in the "West Indies.

Respectfully submitted,

Rolla M. Tryon, Jr., Curator and Librarian

Report of the Editors for 1951

Volume 41 of the Journal, just completed, contained

128 pages, the normal number in recent years. The ad-

ditional income provided by our sustaining members will

allow the publication of a somewhat larger number of

pages in volume 42. A new membership list was issued

at the end of the year. If you have not received yours,

will you please write for one. Also, we should be glad

to know of any errors in your names or addresses.

Four members of the Council for 1952, Dr. Benedict,

Dr. Correll, Dr. Wagner, and the writer, met in New
York for a meeting and discussed the affairs of the So-

ciety. AVe decided to add a member to the editorial board

of the Journal, and are pleased to announce that Dr. A.

C. Smith, an active member of the Society for the past

twenty years, has accepted the appointment. Plans for

a summer meeting and a field trip were discussed ; an-

nouncements of these appear elsewhere in this issue. A
general discussion of Journal policy was held. The

Journal exists primarily as an organ for the publication
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of papers written and submitted by members, and conse-

quently is not slanted in any way toward a preponder-

ance of technical and non-technical papers, except by the

interests of our members. However, if we have money

for additional pages, we might be able to invite papers

on subjects of especial interest to our members. "Will

you please write to the undersigned as to subjects which

would be of particular interest to you ?

Respectfully submitted,

Chief

Report on the New Jersey Field Trip

A joint field trip was held on September 29, 1951, by

members of the American Fern Society and the Torrey

Botanical Club. Thirty-eight persons, members of the

organizations and their guests, attended, some of these

being from New York and Pennsylvania but the majority

being from New Jersey. Many of these had attended a

similar field trip some fifteen years back.

The trip began at Springdale, in Sussex County, under

my leadership, and took us through a beautiful section of

New Jersey where limestone outcroppings and cliffs

dominate the landscape. The goal of the morning trip

was a large tract of land owned by Mr. A. M. Whitting-

ham, of Newton, New Jersey, artist and conservationist,

who had kindly given permission for the visit. The
route of the hike took us past Muckshaw Swamp to the

slope where three plants of hart 's-tongue fern had been

set out on the earlier trip referred to above. After

some searching one thrifty plant of hart's tongue was
found, in good condition and with several fruiting

fronds, but no sporeling or other plants were found.
A number of Dryopteris hybrids have been known

from this locality, including a large clump of D. Gol-

diana x marginalis, first reported nearly fifty years ago
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by Dowell and named by him, and since noted a number

of times. This clump has disappeared, but since Gol-

die 's fern is common here the prospects for future hybrid

plants are present. However, we did observe on this

trip a number of apparent hybrids, including one with

Clinton iana parentage and another of the general Boottii

type. The ledges of this whole Sussex County region

are excellent sites for a variety of lime-loving Aspleni-

ums; we found A. Ruta-muraria, A. Trichomanes, and

Camptosorus.

After lunch near ' l Big Spring,
'

' we proceeded to sites

near Andover, under the guidance of Mr. J. L. Edwards,

who, with Professor Chrysler, has produced one of the

best fern floras published. We were pleased to find that

the narrow-leaved spleenwort was holding its own along

a railroad right-of-way, along with the ostrich fern, both

of which are uncommon in New Jersey. Cliff-brake

(Pellaea atropurpurea and glabella) grew on a cliff

nearby.

R. C. Benedict, for the Secretary

A Suggestion for a Cooperative Study by Members

op the American Fern Society.—Most of the members

of the Fern Society will be going out into the mountains

and woods this spring and summer, as opportunity per-

mits and the weather is propitious. The observation of

living plants is one of the enduring joys of being a bot-

anist, and most of our members can claim to be that, in

spirit at least. However, it must be admitted that the

mere observation of plants is not as satisfying to many as

field study with a definite objective.

Many botanists who are not professional taxonomists

have the idea that the plants of the United States are

sufficiently w^ell known, but this is surely not true in the

case of the ferns at least, which may seem rather odd.

since they have been the object of a good deal of study
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by a great many people for a very long time. "Why is it

that despite this long study we still do not know our

ferns thoroughly? One reason is, of course, that the

whole subject is complex and some problems only sus-

ceptible to investigation by the newest methods of cyto-

genetics. But this is not the whole answer. There are

many questions that can be settled, at least with reason-

able certainty, by the traditional methods of field, her-

barium and laboratory study. As a matter of fact,

many botanists have doubtless known the answers to cer-

tain questions but have not put their knowledge on paper,

and so the information died with them and is as if it had
never been. Moreover, it is obvious that the lifetimes

of even a fairly large number of fern students are not
sufficient time to give us a really thorough knowledge of

our ferns.

Thorough knowledge is usually the result of focusing
attention on relatively small problems and this concen-
tration of interest has not appealed to many students,
whose tendency has been (and the writer must emphati-
cally include himself among the guilty ones) to "spread
themselves too thin," to try to study all genera at once,
and to jump all over the map in doing so. A certain
amount of this type of work is inevitable, and also desir-
able, at least for the professional taxonomist, who needs
to have at least a slight familiarity with most of the
larger genera of plants of the world. Nevertheless sig-
nificant contributions to knowledge will most likely result
from attention to small projects that can be completed
in a reasonable amount of time.

Our new president, Dr. Benedict, suggested to the
writer recently that the Fern Society is an ideal group
to undertake a cooperative project. Our members are
distributed all over the country; they include taxono-
mists, ecologists, horticulturists, morphologists, cytolo-
gists, and other professionals, as well as many amateurs
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who are not any kind of specialist but who are anxious

to learn and to assist, all united in a common interest in

a relatively small and coherent group of plants. This is

not the first time that Dr. Benedict has suggested a co-

operative study, for back in 1914 in the Journal he posed

the question '

' What is the Habitat of Ophioglossum vul-

gatum?", a matter on which there was some disagree-

ment, and invited investigation. A good many members

sent in observations on this matter, which were duly pub-

lished in several subsequent numbers of the Journal.

However, this particular project was a small scale one,

appealing to a limited number of members.

A concerted attack by members of the Fern Society on

a larger problem is not really a visionary project, pro-

vided that enough of our members are sufficiently inter-

ested to contribute of their time and knowledge. The

Society contains many professional botanists well

equipped to study certain aspects of a problem and to

assist amateurs in special lines of investigation, and also

a large number of amateurs, who sometimes have the idea

that they can contribute nothing to the solution of scien-

tific problems. But this is not so
;
given proper instruc-

tion and encouragement the amateur often has advan-

tages over the professional—perhaps in time, possibly in

money, and, one hates to say, sometimes in enthusiasm.

A cooperative study is therefore by no means imprac-

ticable.

The fragile-fern (Cystopteris frag His) suggests itself

to the writer as a suitable subject.
'

'Why fragile-fern ?
' \

some may ask. It is true that this is one of the best

known of ferns, in the sense that most fern students

recognize it when they see it (which is, of course, a de-

cided advantage in a project of this kind), but, strangely

enough, it is not well known at all in a scientific way.

It is abundant where it does grow, usually, and it is

almost cosmopolitan in distribution—almost throughout



34 American Fern Journal

the United States, Canada and Alaska (it is the fern

growing farthest north), tropical America, Europe, and
Asia—everywhere in a maze of perplexing variations.

As late as 1935 Mr. Weatherby found that the com-

monest form of the central United States was without a

name, and described it as var. protrusa. (There is a

possibility that this is more than a variety—a subspecies

or even a distinct species. ) At the same time Weatherby
described var. laurentiana and forma simulans (this

more recently considered as a variety by McGregor),
and revived var. Mackayi Lawson for a common and
widespread form. No critical study of the western
forms has been published; the southwestern plant is

loosely termed var. tenuifolia (Clute) Broun, but its re-

lationships to the varieties mentioned above or to the
typical form has not been elucidated. Mr. Weatherby
pointed out in a note not long ago that glandular forms
occur in the Rocky Mountains, but he did not decide on
their names or relationships. Various European forms
and varieties have been reported from the United States.
Recently Professor Shaver has described a plant as Cys-
topteris tennesseensis, which needs further investigation
as to its status and range. McGregor has considered it

a variety of C. fragilis and assigned a rai . ,

Missouri, and Tennessee; the range is dcmbtless much
more extensive, for a similar form is mentioned by Pro-
fessor Wherry as occurring in Pennsylvania.1 In Mex-
ico, and tropical America generally, a host of forms oc-
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cur which are almost wholly unstudied. There are

surely several varieties and conceivably several species

involved.

The whole problem has been complicated recently by
Mr. Alston's report2 of another species, Cystopteris

Dickieana, from the United States. What is this plant,

indistinguishable from fragHis morphologically (or is

it?), but with spores similar to those of Woodsiaf Can
a really valid species have the improbable range Scot-

land, Scandinavia, Siberia, Spain, Algeria, Turkey, Per-

sia, Alaska, Alberta, California, and Mexico ?
3 It seems

as though "Dickieana" occurs sporadically throughout
the range of fragilis. The study of this question will

involve field work, as well as the examination of the

spores from hundreds of specimens.

What are the relationships of the varieties mentioned
above to each other and to those of Europe and Asia?
What What is the range of

variation in the spores of these varieties, in the gameto-

phytes, and in the young stages of the sporophytes ? Are
the various varieties particularly adapted to different

ecological niches ? (The writer thinks yes, surely.) What
are the teratological and eclaphic forms? What is the

normal anatomical structure and what variations are

exhibited? (The writer knows of no work on the anat-

omy of Cystopteris.) What are the cultural require-

ments of the various forms ?

The writer poses these questions without suggesting
at the moment how they may be answered. They can
not be answered by any one of us, but all together we
might be able to come up with at least some results

worthy of publication in the Journal in individual and
joint articles. The present note is for the purpose of

2 This Journal 41: 76. 1951.
3 The writer has seen specimens from Ontario and Minnesota

also.
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asking for correspondence on the subject, with a view

to finding out whether members are interested or not,

and especially to finding out who might be willing to

undertake anatomical studies on material submitted to

them, who might germinate spores and study gameto-

phytes and young sporophytes, who might be willing to

undertake studies on the hundreds (really thousands)

of specimens preserved in herbaria in universities and

museums and prepare distributional maps, who might be

willing to make mass collections4 in their own vicinities or

states for analysis, and who might be willing to undertake

cultural studies.5—C. V. Morton, Smithsonian Insti-

tution. Washinaton 25, D. C.

Proposed Summer Meeting in Ithaca.—The Fern So-

ciety has been invited to participate in the annual meet-

ing of the American Institute of Biological Sciences,

which will be held in Ithaca September 8-10, 1952. The

writer has agreed to organize the meeting and act as

program chairman. There will be a session for the de-

livery of papers on ferns, perhaps preceded by a break-

fast, if it can be arranged. All members who expect to

attend are urged to send the writer the titles of papers

that they can deliver. It is necessary to have these

titles fairly soon, so that the program can be made up

in time to be printed in the official A.I.B.S. program.

4 The writer is not suggesting that Fern Society members de-

scend en masse on the poor fragile-fern armed with pickaxes and

trucks. We are all only too keenly aware of the unfortunate ac-

tivities of the commercial "fern-pickers" in New England, New
York, and more recently in the Pacific Northwest. The writer is

sure that Fern Society members are all conservationists. The
term "mass collection' ' has a special significance, of course, which
will have to be elucidated in a later notice, if it is unfamiliar to

many of our members.
s E.g., to answer such questions as, will plants raised from the

spores of Greenland or other arctic plants grow well in the warmer
parts of the United States and what modifications result from
these changed conditions?
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On another day a field trip to view some of the interest-
ing ferns that grow in the vicinity of Ithaca has been
planned. A further notice of this trip will appear in
the next number of the Journal.—Robert Clausen, De-
partment of Botany, Cornell University, Ithaca, New
York.

Proposal for a Fern Field Tour.—Next September
the Fern Society will have a scientific meeting and a
field trip in the region of Ithaca, New York ; Dr. Robert
T. Clausen has accepted the task of planning the meet-
ing and has a preliminary announcement on another
page of this issue.

This note is to raise the question whether Fern So-
ciety members and friends might like to take a prelim-
inary fern field tour to several localities, perhaps organ-
ized along the lines of the summer field meetings of the
northeastern section of the Botanical Society of America.
A tentative schedule might be: Sept. 2-3, Vermont or

Hampshire

4-5
George (Washington County, New York), under the
guidance of R. C. Benedict, Sept. 6, travelling, Sept. 7.

Jamesville, near Syracuse, under the guidance of Dr.
Mildred Faust, and Sept. 8, Ithaca. Each of these field
meetings would be considered as a program in itself,
where all fern lovers living nearby might be expected to
foregather with the visitors from a distance who are
making the whole tour.
As indicated by the late E. J. Winslow, 1 Vermont is

one of the richest states for ferns. Among the ferns that
occur in Vermont that many Society members may not
h
j^

eJ5eenj?rowing are: Cryptogramma Stelleri, Asple-

F'
W

T
ll0U^by

,

Lake, Vt., a Candidate for the Title of "Kichest

191 J
L, 'raht^ ' by E. J. Winslow. This Journal, 9: 107-109.

Thu'Tn, °' H - G - RuS£' Vermont, the Fern Lover's Paradise.11ns .lovRKAL) 2: 83-93. 1912.
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nium Rnta-muraria, Polystichum Braunii, Asplenium

viride, Woodsia alpina, Woodsia glabella, Athyrium pyc-

nocarpon, Dryopteris Filix-mas, D. simalata, and Bo-

trychium simplex. The region of Lake George is also

rich in ferns. 2 Among the interesting plants that might

be found are Woodwardia virginica, Athyrium thelyp-

teroides, various peculiar forms of Polypodium vulgare,

Dryopteris noveboracensis forma fragrans, D. Goldiana,

and D. Boottii and various other Dryopteris hybrids.

The region of Jamesville is, of course, the home of the

hart Vtongue fern and has been written up in various

papers in the Fern Journal and the Fern Bulletin. The
Fern Society held a three day field trip in this region in

July, 1915, which was attended by about forty members,

the writer among them. 3 The area is one of the "can-

didates for richest fern locality." The beautiful Cys-

topteris iulbifera is abundant here, and this is the type

region for the rare Botrychixim Lunaria var. ononda-

gense.

Are you interested in such a tour, in whole or in part ?

If so, please write to the undersigned, not as a definite

commitment, but merely to indicate whether or not there

is a sufficient number of members interested to justify

going ahead with the plans. Please indicate also if

you would be driving your own car, and if so, if you
would have room for the transportation of members
without cars. Accommodations in tourist camps or

hotels should be readily available, since the tour would
be after Labor Day, which is early this year (September
1 )

. Arrangements can be made in advance by the local

chairman. A further announcement will appear in

number 2 of the Journal.—K. C. Benedict, 1819 Dor-
chester Road, Brooklyn 26, New York.

2 See Ferns of the Lake George Flora, bv 8. H. Burnham. This
Journal. 6: 85-9<i, 97-1(15. 1916; 7: 12-15, 54-63. 1917.

3 See this Journal, 5: 118-123. 1915.
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A Museum Meeting of the Society Planned.—Dr.
Henry K. Svenson invites members of the Fern Society
and their friends to the American Museum of Natural
History, Central Park West and W. 81st Street, New
York, on May 3. Visitors will meet at 10 a.m. in Dr.
Svenson 's office in the Museum for informal discussion.

Later they will be shown the new ecology exhibit that
Dr. Svenson has been in charge of developing. Those
gastronomically inclined will have the opportunity of
trying some distinctive foreign food later. Please send
a card to Dr. Svenson if you are coming.

A Garden Meeting Planned.—Mr. and Mrs. Edward
D. Thurston, Jr., of Sharon, Connecticut, have invited
Fern Society members to view their attractive and un-
usual fern garden. 1 This meeting will be in June or
early July. For the details and exact date write to Mr.
William S. Johnston, 65 Morris Lane, Scarsdale, New
York.

New Members
Mr. William Adams, Jr., 161 Harper Street, New Concord, Ohio
Mr. Clarence Birdseye, Eastern Point Blvd., Gloucester, Massa-

chusetts

Mr. Robert F. Blasdell, Dept. of Botany, University of Michigan,
Ann Arbor, Michigan

Mr. Ivan A. Bolton, 8 West Court, Sausalito, California
Mr. Oscar J. Byers, Jr., 563 28th Street, Oakland 9, California
Mr. J. A. Calder, Division of Botany, Science Service Building,

Ottawa, Canada
Mr. Robert Eugene Diroky, 1168 East 78th Street, Kansas City 5,

Missouri

Professor W. Dopp, Hans Sachs Strasse 9, Marburg, Germany
Mr. Nathan Finck, 138 West Ninth Avenue, Columbus, Ohio
Mrs. Margaret Grovell, 115 West Regent Street, Inglewood, Cali-

fornia

Mrs. Victoria Heath, 630 Highland Avenue, Piedmont 11, California

'For a description of the garden see "An
iqYo '

by Edwar« D. Thurston, Jr., This Jo
1942.

Amateur 's Fern
Journal 32: 41-57.
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Mr. John Thomas Howell, California Academy of Sciences, Golden

Gate Park, San Francisco 18, California

Mrs. Jerome C. Hunsaker, 10 Louisburg Square, Boston 8, Mass-

chusetts

Mr. G. J. de Joncheere, Phys. Van Ommeren, Raboisen 40, Ham-
burg 1, Germany

Mr. Walter F. Kleinschmidt, Botanical Gardens, University of

Michigan, 1404 Iroquois Drive, Ann Arbor, Michigan

Professor Olga Lakela, Department of Botany, University of Min-

nesota, Duluth Branch, Dulutli 5, Minnesota

Mr. Arthur E. Lord, Route 1, Box 113, Palos Park, Illinois

Mr. E. G. Murphy, Route 8, Box 353D, Jacksonville, Florida

Dr. Fred A. Quadfasel, Cushing V. A. Hospital, Framingham, Mas-

sachusetts

Mrs. Winifred Runyon, Box 246, Courtland, California

Dr. Stanley J. Smith, New York State Museum, Albany, New York
Professor James H. Soper, Department of Botany, University of

Toronto, Toronto 5, Canada
Dr. Julio Velasco C, 3420 Vendome Avenue, Montreal, Canada
Mr. George A. West, Chosen, Florida

Changes of Address

Dr. S. F. Blake, 3416 North Glebe Road, Arlington, Virginia.

Mrs. David C. Boyce, c/o T. C. Boyce, 134 South Park Avenue,

Hinsdale, Illinois

Mr. Lloyd C. Crawford, 1921 Walnut Street, Montgomery, Alabama
Miss Laura A. East, 167 Seymour Street, Hartford 6, Connecticut

Dr. F. R. Fosbrrg, 212 Holmes Run Road, Falls Church, Virginia

Mrs. Robert D. Glasgow, 1013 Washington Avenue, Albany 6,

New York

Dr. Henry A. Imshaug, 8540 86th Street, Woodhaven, New York
Mr. F. N. Irving, 1705 Lamont Street, N. W., Washington, D. C.

Dr. Robert H. McCauley, Jr., Pacific Northwest Drainage Basin,

Building 24, Swan Island, Portland 18, Oregon
Mr. Hugh M. A. McEachran, R. R. 1, Ste. Therese de Blainville,

Co. Terrebonne, Quebec, ( la

Miss Mary Aileen Murray, Department of Biology, De Paul Uni-
versity, 1036 Bel< n Avenue, Chicago 14, Illinois

Mr. Bremer W. Pond, Pittsburg, New Hampshire
Mr. Charles P>. Begars, Box 202, station A, Ilattiesburg, Mississippi

Mr. Edward M. Shields, Siesta Key, R. I). 4, Box 302B, Sarasota.
Florida

Mrs. Edward E. Terrell, 1316 West Dayton Street, M tison, Wis
consiu
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The American Species of Xiphopteris

E.- B. COPELAND

The first publication of this genus is said to have been
by Kaulfuss, in Jahrbuch fur Pharmacie, 1820, p. 35,
which I have not seen. Kaulfuss republished it in his

''Enumeratio'' of the ferns collected by Chamisso, 1824,
page 85, where two species are named, X. serrulata
(Swartz) and X. myosuroides (Swartz).
These are small ferns, with paleate rhizomes, narrow,

pmnatifid or pinnate fronds, with a single simple or
forked vein in each segment, and one exindusiate sorus
on each fertile segment. It may be added that the pedi-
cel is a single row of cells, that the annulus is of about
14 indurated cells, and that the spores are tetrahedral.
The essential generic character was the restriction of the
son to a more or less entire apical portion of the frond.

There are six known species which conform to this
strict original definition—four in America of which one
ranges across Africa, one in Hawaii, and one in New
Guinea. The distribution is flagrantly discontinuous,
out it is still probable that they form a natural group.
The enlargement of the genus, to include species other-

wise much like X. serrulata, the type, but without the
differentiation of the fertile apical portion of the frond,
is an idea as old as the genus. In an appendix to the
Enumeratio, p. 275, Kaulfuss himself included a species,
*• setosa, without such differentiation. Almost immedi-

[Volume 42, No. 1, of the Journal, pp. 1-40 waa issued April
15, 1952.]
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ately, Blume 1 construed the genus in the broader sense

—but reduced it to Grammitis.

In denning the genus now, I would begin by placing

it in a family, Grammitidaeeae. In my Genera Filicum,

these ferns are treated as a subfamily, Grammitideae, of

Polypodiaceae, but I agree with Ching and Holttum that

the group is better given full family rank. As I treat

the family, it consists of three apparently primitive

genera

—

Grammitis, Xiphopteris, and Ctenopteris—and

8 or 9 small derived genera. As to the latter, there is

reasonably general agreement, and nothing more needs

to be said about them here.

As to the three primitive genera, Grammitis is distin-

guished by simple, more or less entire fronds, Xiphopteris

by pinnatifid or simply pinnate fronds in which each seg-

ment has one simple or forked vein, and Ctenopteris by

pinnatifid or pinnate fronds, each segment with a pin-

nately branched vein. These are not such differences as

necessarily characterize or distinguish genera. Since the

three are unquestionably related, there is no objection in

principle to Ching 's action in combining them in one

genus

—

Grammitis. I do not follow him, because it

appears to me to be more convenient to treat them as

three genera than as one. And, if this be so, the nature

of the character or characters serving for their distinc-

tion is of no importance.

Neither does convenience have to be sacrificed because,

in a very few cases, the differences are not clear cut—that

is, because the genera almost blend. If, however, the

three genera are not natural entities, then they must be

combined, and bear the oldest name, Grammitis. As I

read the evidence, they have been distinct since Miocene

time, a period roughly estimated at twenty million years.

For so long a time, each genus has been evolving species

independently in America and in the Far East.

i Flora Javae 2: 118. Usually cited as 1828.
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Of the 34 species herein recognized, 3 are described

as new. All of these were so recognized by Maxon, and
given provisional names, but not described. Of the re-

maining 31, only 5 have already been named in Xiphop-
teris. The effect is that 26 require new combinations.

Every one of these species has already a name tenable in

Polypodium. The reaction of every student to these

many new combinations is one of discomfort, in which
I share. But there is probably no student of these ferns

who does not know that they do not belong to Polypo-
dium. They must be transferred, either to Xiphopteris
or to Grammitis. As Grammitis, without them, is a

thoroughly natural genus of about 150 species, my pref-

erence is to hold Xiphopteris separate. That is a matter
of choice. We do not properly have the choice of leaving

them in Polypodium.

The conspicuous homogeneity of Xiphopteris is one
chief reason for regarding it as a genus. Because the

species are much alike in gross characters, particular at-

tention has been directed to the minute differences. The
group has been studied with the compound microscope
by Mettenius, Hieronymus, and Maxon. So, species

which look alike or nearly so to the naked eye are dis-

tinguished by differences in the paleae and details of the

pubescence or sporangia.

It must be conceded that a peculiarity or difference

justifying or demanding recognition of a species is

equally a difference, whether evident to the unaided
eye or visible only under considerable magnification.

Whether we like the implication of the fact or not, it can
hardly be disputed that two valid species may be distin-

guishable by microscopical characters and not otherwise.

However, differences are themselves of different kinds.

Some are hereditary, properly diagnostic of species. But
some are under the influence of the environment. And
some are, as far as we know, merely fortuitous. We are
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used to evaluating differences in gross descriptive bot-

any. Thus, each species of pine has a characteristic

length, or range of lengths, of the needles, which is used
in a definition, in spite of the fact that the needles of

Spring and Summer on a single twig vary widely in

length, and that the needles of a dry year are character-
istically shorter.

I once described a Grammitis, as G. heanophylla, cha-

racterized by very small paleae; but later, in a more
careful and comprehensive study of the genus, I came
positively to the conclusion that the size of these paleae
is correlated with the congestion of the stipe-bases. It

is a sound generalization for Grammitis that dense fascic-

ulation of the stipes results in some suppression of the
paleae, which become smaller and fewer. And there are
species in America, Malaya, and Africa which, with con-
gestion and hairiness of the stipes, have completely lost

their paleae. I find now that congestion of the stipes
operates in the same way in Xiphopteris. In various
species, vigorous young plants with few fronds have
comparatively large and conspicuous paleae, but old
plants with crowded stipes have smaller, inconspicuous
paleae

;
and in several instances I have been unable to

find any paleae at all. Certainly, there are character-
istics of the paleae which distinguish species. But it is

equally ^sure that there are features of the paleae which
are subject to modification, and can not be used to iden-
tify species except with the exercise of judgment.
The forking of the vein in a fertile segment looks like

a clear-cut specific characteristic, and is such if the fer-
tile veinlet (branch of the forked vein) extends beyond
the sorus

;
but it ceases to be so convenient a diagnostic

item when the fertile veinlet is more or less completely
suppressed. This suppression begins with the location of
the sorus at the apex of the fertile veinlet, but the diag-
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nostie usefulness of the forking is unimpaired if the vein-
let is evident below the sorus. If the suppression goes
farther, the sorus becomes lateral on the vein ; but forking
may still be predicated if the vein is abruptly bent at the
sorus. Forking may still be affirmed, or at least is indi-
cated, if the sorus is evidently lateral on the vein. But
the location of the sorus, as lateral or dorsal on the vein,
is sometimes too difficult of determination to be of any
use in describing the species, or in keys. The sorus is

dorsal on really simple veins.

There are characteristics which seem to be diagnostic
without any qualification. For example, two species,
and only two, bear setulae on the sporangia.

Contrary to my usual practice, I follow in this paper
Maxon's example, letting the key serve as a description
of the species, and, under each of the latter, adding such
additional notes as may be useful supplements or ex-

planations.

In the preparation of this treatise, I have of course
used the comparatively meager material in our local

herbaria. But the real basis of the work, without which
it could not have been attempted, is the remarkably rich

representation of the genus in the United States National
Herbarium. The group was for many years a subject
of particular interest to Dr. William R. Maxon. With
ample material, he published in 1914 and 1916 papers
°n the species as then known. During the subsequent
decades, the material in the National Museum has prob-
ably more than doubled, and a revision is evidently in

order. I have undertaken this because I have long been
Particularly interested in the family, and because a
study of Xiphopteris has almost necessarily been inci-

dental to a study of the American species of Ctenopteris.

For the opportunity to attempt this study with any
prospect of success, I cannot express too strongly my ob-
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ligation to Mr. Morton, Curator of Ferns, U. S. National

Museum

Key to the American Species of Xiphopteris

Fertile part of frond differentiated from sterile.

Fertile apex shorter than sterile base.

Rhizome elongate; sterile segments tooth-like ... 1. X. serrulata

Rhizome short.

Sterile segments oblong 2. X. myosuroides

Sterile segments deltoid 3. X. Jamesonii

Fertile apex as long as sterile base 4. X. Skutchii

Fertile portion of frond not differentiated.

Lamina glabrous.

Veins all simple.

Segments very oblique 10. X. perpusilla

Segments patent.

Segments up to 2 mm. long 6a. Pol. nutatum
i

Segments over 2 mm. long.

Paleae 1.5-3 mm. long 6. X. Hartii

Paleae smaller 5. X. delitescens

Fertile veins forked.

Sporangia naked.

Paleae not ciliate.

Lamina glabrous 11. X. Grisebachii

Lamina pubescent 12. X. Mortonii
Paleae ciliate.

Lamina ca. 5 cm. by 4 mm., pinnatifid ... 8. X. Schenckii

Lamina larger, merely lobed 7. X. organensia
Sporangia setulose.

Fronds under 4 cm. long I3 a . Pol. Shaferi
Fronds over 4 cm. long 13. x. Mitchellae

Lamina setose.

Veins simple.

Fronds hardly 2 mm. wide 9. X. setosa
Fronds wider.

Pinnae or segments not contiguous 19. X. Williamsii

Segments contiguous.

Segments obliquely deltoid 18. X. serricula

Segments oblong.

Sides of segments parallel 14. X. Cookii

Segments narrowed from base.
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Stipes stout 15. X. caucana
Stipes slender.

Sorus above base of vein 16. X. zurquina

Sorus at base of vein 17. X. blepharidea
Veins forked.

Lamina lobed.

Blades decurrent to rhizome 20. X. truncicola

Blades stipitate 20a. Pol. andinum
Lamina pinnatifid to pinnate.

Segments conspicuously gibbous 21. X. trichomanoides

Segments slightly gibbous.

Stipe winged 31. X. Knowltoniorum
Stipe terete.

Segments oblong 33. X. blepharodes

Segments deltoid 32. X. blepharolepis

Segments not at all gibbous.

Paleae not setulose.

Fronds sparsely setose, minute 23. X. Sherringii

Fronds freely setose, larger.

Blades stipitate.

Segments short-oblong,

contiguous 24. X. Killipii

Segments long-oblong,

remote above base 25. X. Buesii

Blades decurrent to rhizome ... 22. X. basiattenuata

Paleae setulose.

Sori not quite contiguous to costa.

Fronds rarely 5 cm. long 26. X. nana

Fronds commonly 10 cm. long 27. X. daguensis

Sori contiguous to costa.

Hairs on paleae weak, hyaline 28. X. hyalina

Setulae on paleae firm, dark.

Fronds commonly 5 cm. long.

Blades long-attenuate downward.

29. X. setulosa

Blades more abruptly narrowed.

30. X. nimbata

Fronds larger.

Fronds pinnate 32. X. blepharolepis

Fronds pinnatifid 34. X. taenifolia
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1. Xiphopteris serrulata (Swartz) Kaulf., Enum. Fil.

(1824) 85. (Plate 3A)..

Acrostichum serrulatum Swartz, Prod. ( 1788) 128.

Grammitis serrulata Swartz, Schrad. Journ. 18002

(1801) 18 ; Syn. Fil. 22 ; Schkuhr, Krypt. Gew.

9, pi. 7; Hooker, Exotic FL, pi. 78; Presl, Tent.

208, pi. 9, f. 2; Fee, Gen. Fil. 100, pi. 10B.

Asplenium serrulatum Swartz, Fl. Ind. Occ.

(1806) 1607.

Gymnopteris serrulata Bernh. Schrad. Neues

Journ. 22 (1806) 48.

Micropteris serrulata Desv., Mem. Soc. Linn. Paris

6 (1827) 217.

Polypodium serrulatum Mett., Fil. Hort. Lips.

(1856) 30, nee alior.

Micropteris orientalis Desv., Mem. Soc. Linn.

Paris 6 (1827) 217.

Xiphopteris orientalis Fourn., Compt. Rend. 81

(1875) 1140.

Xiphopteris externa Fee, Mem. Foug. 11 (1866)

14.

Polypodium duale Maxon, Contr. U. S. Nat. Herb.

16 (1912) 61; 17 (1914) 399, /. 8.

Type from Jamaica.

The type species of Xiphopteris, this is one of the com-

monest ferns of the American tropics. It is in all West
Indian islands, and on the continent from the state of

Vera Cruz in Mexico south to Brazil (Santa Catarina) ;

also in Africa and Mauritius, and reported even from

Amsterdam Island. If Xiphopteris is not maintained as

a genus, the name of this species must be Grammitis ser-

rulata (Swartz) Swartz.

2. X. myosuroides (Swartz) Kaulf., Enum. Fil. (1824)

85. {Plate 3B.)
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Polypodium myosuroides Swartz, Prod. (1788)

131 ; Mett., Pol. 33 in part ; Hieron., Hedw. 44

(1904) 83; Maxon, Contr. U. S. Nat. Herb. 17

(1914) 401, pi. 11, fig. 9.

Grammitis myosuroides Swartz, Schrad. Journ.

18002 (1801) 18 ; Syn. Fil. 22, in part ; Schkuhr,

Krypt. Gew. 9, but not pi. 7; Presl. Tent. 208.

Polypodium Jamesoni Jenman, Bull. Bot. Dep.

Jamaica II. 4 (1897) 112, non Mett.

Type from Jamaica, whence the U. S. National Her-

barium contains 17 collections. There are also collec-

tions from Brazil and East Africa ascribed to this species

by Hieronymus (I. c). From Brazil, he cites Glaziou

Maxo
X

it is exceedingly like it. Mettenius ascribed his Polypo-

dium myosuroides to Mexico, without citing any collec-

tion; a Schiede collection (U. S., fragment) may have

been his evidence. Pringle 13676 is also this species

rather than any other. A Guatemalan specimen, Maxon

Hay
X

3. X. Jamesonii Hook., Second Cent. Ferns (1861) pi.

14. (Plate 3C.)

Polypodium serrulatum var. strict issimum Hook.,

Sp. Fil. 4 (1862) 175.

Polypodium strictissimum Hieron., Bot. Jahrb. 34

(1904) 501 ; Hedw. 44 (1904) 84; Maxon, Contr.

U. S. Nat. Herb. 17 (1914) 405.

Hieronymus distinguished three forms

—

major, inter-

media, and minor, of which the last is the typical form.

Maxon suggests that these may represent distinct spe-

cies. The typical form was described from Ecuador, and
is known from Colombia, Venezuela and British Guiana

(Mount Roraima). Hieronymus (in Iledwigia) and



American Fern Journal Volume 42, Plate 3

ft

--"-:'

A
8

H

1

]
' 2 3 4 5 6 i i 1 10

A. XIPHOPTERIS SERRULATA; B. X. MYOSUROIDES
; C. X. JaMESONH}

D. X. Skutchii



The Genus Xiphopteris 51

Maxon agree in citing Hooker, Garden Ferns (1862)
pi. 44, as P. strictissimum. This may hardly be correct.
The plate shows the rhizome and venation (but not the

X
may think my X. Jamesoni . . . not more worthy of spe-
cific distinction. I have stated my opinion on the sub-
ject, and the habit of the plant indicates something
peculiar."

'4. X. Skutchii (Maxon) Copel., comb, now (Plate 3D.)

Polypodium Skutchii Maxon, Proc. Biol. Soc.

Wash. 51 (1938) 34.

Type: Guatemala, in the Department of Chimalte-

nango, at an altitude of 3000 meters. Collected three

times by Skutch.

Larger than its immediate relatives, and well distin-

guished by its long, narrowly linear, entire fertile apex.

The four preceding species represent Xiphopteris in

the original sense, characterized by the differentiated fer-

tile and sterile parts of the frond. There are two other

such species—X. Saffordi (Maxon) Copel., from Ha-
waii, and X. antipodalis Copel. from New Guinea.
vV hether the six species are a natural group or the result

of convergent evolution is an open question.

5. X. delitescens (Maxon) Copel., comb. nov.

Polypodium delitescens Maxon, Bull. Torr. Club

32 (1905) 74 ; Contr. U. S. Nat. Herb. 17 (1914)

403, pi 12, fig. 10.

Grammitis myosuroides sensu s.-hkuhr, Krypt.

Gew., (1804) pi. 7, non Swartz.

Polypodium myosuroides sensu Jenman, Bull.

Bot. Dept. Jamaica II. 4 ( 1897) 112, non Swartz.

Polypodium limula Christ, Bull. Soc. Bot. Geneve

1 (1909) 218; Maxon, Contr. U. S. Nat. Herb.

17 (1916) 546, pi. 32.
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In commenting on his P. delitescens, Maxon (1914)
wrote: "The species is well characterized by Jenman
under the name Polypodium myosuroides. It is to be

distinguished from the true myosuroides: (1) commonly
by its pinnatifid condition throughout, though less

deeply lobed in the upper (fertile) portion than below;

(2) by its distinct sori, these never entirely confluent with
age, a character consequent upon its pinnatifid condi-
tion; (3) by its approximate nearly deltoid lobes, these
never remote or subspatulate as in myosuroides; and by
numerous less obvious characters . . . Schkuhr's orig-

inal plant, if existent, will stand as the type ; otherwise
the type will be sheet no. 427,770, in the U. S. National
Herbarium. ..."

Even if Schkuhr 's plant be located, it will be better to

regard U. S. Nat. Herb, sheet no. 427,770 as the type,
since the description is Maxon% applying to his collec-

tion no. 1513, whereas Schkuhr's text (p. 9) applies
rather to the real X. myosuroides.
In his original publication and again in 1914, Maxon

said this species was apparently confined to Jamaica, but
the National Herbarium now contains specimens from
Cuba {Clement 1406), from Mexico (Oaxaca, Mexia
9124a), from Guatemala (Johnson 371, determined by
Maxon),juid from Honduras (Williams & Molina 13600
and 13676, determined by Morton). There are 24 col-

lections from Jamaica.

Except that in his study, in the preparation of two
papers at different times, Maxon treated Polypodium
dehtescens as a member of his group of P. duale, and
P. hmula as a member of the group of P. trichomanoides,
and thus missed a direct comparison, it is hard to ex-
plain his overlooking their identity. I do not find a
word of text by which they might seem to differ.

(To be continued)
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Notes

an Limestone

Clyde F. Reed

One of the most unusual habitats in which to find ferns
is the formation of limestone of Silurian Age upon which
cedar barrens develop in Kentucky. Eecently the author
had occasion to study and collect the plants and ferns
found on two of these outcroppings—one in Bullitt

County, near Cedar Grove—the other, in Nelson County,
near Bardstown, along Cedar Creek.

The flora on these barrens is distinctive and alike on
both. The actual barren is made up of a grayish clay
which is very slippery when wet, yet hard and brittle

when dry, cracking to a depth of about a centimeter.
This area is open and barren, having only occasional

patches of Rhamnus lanceolata and Rhus aromatica, with
an infrequent Celtis bush and cedar tree. Peeking out
from under this shrubbery are delicate Shooting Stars

(Dodecatheon meadia), pale blue Sisyrinchium angusti-

folium, white NotJwscordum bivalve, little Scutellaria

po-rvula, and bright yellow-orange Lithospennvm canes-

cens. So it is in May. Later in the season, in August,
the flora is quite different, the predominating species

being Agave virginica, Sabatia angularis and its white
form, several Rudbeckias, Echinacea pallida, Ratibida
pinna fa, Petalostemon candidum, Thah'ctrnm revolution,

Asclepias verticillata, A. tuberosa and Acerates viridi-

flora.

Just back of this barren is a sort of transition zone of

mesophytic woods containing chestnut-oaks, hackberry,
and sassafras, canopying a humus-containing soil in

which Frasera caroliniana grows, along with Botrychium
Vlrginianum and Asplenium platyneuron. Back in this

hooded area is an outcropping of Silurian limestone,
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Cheilanthes feei

sometimes formed into a continuous ledge about five feet
in thickness, sometimes broken up into huge blocks of
various sizes. This rocky area also is canopied with trees
and shrubs, most places being very dry, with a few other
places quite damp. It is in the crevices of these rocks
that one finds a peculiar but very interesting series of
fern companions.
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The most striking find was a fern new to Kentucky,
/ known

the Slender Lip-Fern, is known to live on limestone and
ealcareous sandstone formations from central Texas to

southern California, north to southwestern Wisconsin
and British Columbia, according to Broun, Index to

North American Ferns. Since that time (1938), this

fern has been found in Illinois (five counties reported by
Jones, 1945), extending the range considerably eastward.
Now, this find in central Kentucky extends the distribu-

tion of the species about two hundred miles farther

east. This little fern is quite frequent along many of

these Silurian limestone ledges at Cedar Grove (Bullitt

County) where it grows alongside Polypodium polypo-

dioides, Asplenium resiliens, A. cryptolepis, and Pellaea

atropurpurea. The plants of Cheilanthes feei grow in

dense clusters, have practically no hairs on the stipe and
rachises, and stand about three to five inches in height.

The determination has been verified by C. V. Morton,
of the U. S. National Herbarium. Finding it in Ken-
tucky greatly extends its range as mentioned above.

At the location along Cedar Creek, near Bardstown,

Cheilanthes feei was not found, but all the other ferns

were found in formations similar to those described

above: Asplenium cryptolepis grows alongside Pellaea

glabella and P. atropurpurea; patches of Polypodium

polypodioides and Asplenium resiliens vie for the drier

rocks; and Cystopteris bulbifera (or what passes as Cys-

topteris tennesseensis Shaver, which may be a variety of

\ra. or a distinct snecies) andfragilis or C. bulbif

Camptosorus rhizophyllus are found on the damper ones.

One peculiar feature about the many collections of Cys-

topteris bulbifera collected on this Silurian limestone

throughout the peripheral region of the Knobs of Ken-
tucky is that the fronds are deltoid when fruiting and
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stand erect up along the rocks, instead of being pendent.

A later paper will discuss about one hundred collections

of this species made by the author in Kentucky and will

describe the many forms it takes on the various types of

limestone in the state. Woodsia obtusa also grows on
these rocks, and Botrychium virginianum is found just

below the rocks on the soil.

These are truly unusual companions, since most of

them occur elsewhere in Kentucky alone or only two or

three in the same area. All these species are known only
on calcareous soils or rocks in Kentucky.

Specimens of the following ferns found and collected

at the cedar barrens in Bullitt and Nelson Counties,
Kentucky, are in my herbarium.

West of Bardstown, along Cedar Creek, Nelson
County, May 14, 1950: Asplenium cryptolepis (No.

20097), Pellaea glabella (No. 20099), P. atropurpurea
(No. 20102), Polypodium polypodioides var. michauxi-
anum (No. 20101), Woodsia obtusa (No. 20112), Bo-
trychium virginianum (Xo. 20107).

Near Cedar Grove, between Shepherdsville and Sam-
uels, Bullitt County, May 14, 1950: Asplenium cryp-
tolepis (No. 20023), ,1. resiliens (No. 20022), A. platy-
neuron (No. 19999), Pellaea atropurpurea (No. 20021),
Cheilanthes feei (No. 20020) (also in U. S. Nat. Herb.),
Cystopteris bulbifera (Nos. 19997, 20005, 20007), Bo-
trychium virginianum (No. 20004), Camptosorus rhizo-
phyllus (No. 20002), Woodsia obtusa (No. 20001).
Near Cedar Grove, same locality, Aug. 7, 1950: Pel-

laea atropurpurea (Nos. 20934, 20953). Cheilanthes feei
(No. 20957), Camptosorus rhizophyllus (No. 20950),
Polypodium polypodioides var. michauxianum (No.
20951), Asplenium cryptolepis (No. 20952), Cystopteris
fragilis ? (No. 20964) (maybe C. tennesseensis) .

Baltimore, Maryland.
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New Stations for Asplenosorus ebenoides

P. A. Davies

In June, 1950, W. H. Shackleton showed the writer a

single plant of the hybrid fern Asplenosorus ebenoides

(Scott) Wherry (Scott's spleenwort) growing in a

crevice of a calcareous outcrop on a high bank of Hite's

Branch, a tributary of the South Fort of Harrods Creek
in Oldham County, Kentucky. Leaves were taken with-

out disturbing the roots and these leaf specimens are in

the herbarium at the University of Louisville,

S. C. Thacher, an excellent amateur botanist of Louis-

ville, informed the writer that he had discovered, in

1942, two locations of this hybrid, one in Clark County,

Indiana, and the other in Bullitt County, Kentucky.
The Clark County station is on a shady limestone out-

crop above Fourteen Mile Creek, at the Tunnel Mill

Boy Scout Camp. After two hours search with Mr.

Thacher on June 10, 1951, only two plants were located.

Originally this colony contained 13 plants but collectors

have taken most of them. Previous reports from In-

diana are those of Coulter1 for stations in Crawford and
Jefferson Counties, and Kriebel2 for Lawrence County.

The Bullitt County station, which originally contained

3 plants, is on a shaded limestone outcrop near Indian

Charles Spring at the Girl Scout Camp. A careful

search of this area on September 28, 1951, did not yield

a single one. As others knew of this station, they may
have taken all the plants for specimens. Only one

other report has been published for Kentucky : Linney

found it growing on a fallen mass of sandstone near Salt

Lick Creek, in Marion County. McCoy omitted it from

1 Indiana Geol. Nat. Hist. Surv. 1899, p. 2.
2 This Journal, 23: 53-56. 1933.
3 Kentucky Geol. Surv II, 3: 57. 1882.
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his Ferns and Fern Allies of Kentucky* because he was
unable to locate a specimen. Clute, in his publication

"Our Ferns,"5
lists it from Kentucky, perhaps basing

the record on Linney's report.

University of Louisville, Louisville, Kentucky.

Additional Notes on Selaginella utahensis

Seville Flowers

Selaginella utahensis Flowers was described on the

basis of two small specimens collected in southwestern
Utah by Dr. "W. P. Cottam. 1 Through an unfortunate
error in copying the wrong line of data from the field

catalog on the specimen label, the type locality became
misstated by about thirty-two miles and the mistake was
not discovered until after the description was published.
A correction appeared in a later issue of the journal.2

The type locality is on Lady Mountain, in Zion Na-
tional Park, a high precipitous sandstone cliff arising

about three thousand feet above the canyon floor, the
latter being at an elevation of about four thousand feet

at this point.

In June 1951 I made a special trip to Zion Park for
further study and collecting. The National Park Service
has blazed a trail up the face of this mountain for the
benefit of the more zealous hikers. It is extremely steep
and tortuous, often crossing slopes where mere footrests

in

improvised stairs and along narrow ledges with a hand-
rail or chain to steady the footing as one crosses. There
are several ladders leading from one narrow ledge to—— ——— _

* This Journal, 28 41-46, 101-110. 1938
s J. B. Lippincott Co., Philadelphia, 1938, p. 212lAmer. Fern Journ. 39: 83-86. 1949
2 Op. cit. 40: 167. 1950.
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the next higher one. At the foot of the trail a sign warns
one of the distance, danger, and the necessity of carrying

water—all sound advice, as I later found. So provided
with a half gallon canteen of water, two sandwiches, and
a supply of paper sacks I set out. The lower slopes did

not appear promising and only a few stops were made
to search for my plant; but scarcely a mile had been

covered, which gained only about five hundred feet in

elevation, when I found it. These plants were growing
on a sandy loam in an open place between scattered Utah
Juniper trees, quite away from rocks. The creeping

stems were more or less covered with windblown soil

with only the short erect branches exposed, forming a

low tufty growth. More alert now, I found other ex-

amples with increasing frequency the higher the as-
*

cent, and at above five thousand feet elevation it is fairly

common on this mountain. The best displays are found
on sandstone ledges, particularly when there is an over-

hanging ledge above, so that the plant grows outward
from the little cavern between the two layers of rock.

In the shaded recesses, where moisture lingers the long-

est, the plants are dark green, more or less loosely matted

and with the leaves quite loosely disposed. Then as the

plant creeps outward on the exposed portion of the

ledge, where it is very dry, the habit progressively

changes to a densely tufted condition with short, erect

or ascending branches, with the leaves closely imbricated

and usually pale and glaucous. It also occurs on the

brink of cliffs, particularly when there is a cap of soil

on the slope or ledge above. Shrubs and grass often grow
in such places and Selaginella may be found mingled

with the latter in loose, dark green mats, and at the outer

edge of the grass sod it may creep downward over the

face of the cliff, usually assuming a tufted habit but

occasionally becoming stringy.
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The prize of the trip came later in the afternoon.
Reaching the bottom of the trail, I decided to return to

camp by way of the trail to Emerald Pool, another attrac-

tion of Zion Park. A little brook forms a series of pools
and waterfalls on the north side of Lady Mountain, and
arriving here, foot-weary and tired, I was taking a final

drink from the canteen, which was the key incident to
my discovery. As I tilted my head backward to drink
my line of vision reached the brow of large rock, some
twenty feet above, and there a great mat of Selaginella
spread over several square feet of surface. The brook
flows along the base of the rock and the branches of tall

cottonwood trees partially shade it, forming a canopy
just above the plants. The loose open mat, with only a
slight tendency to become tufted, at first suggested
a different species, but closer examination showed it to be
Selaginella utahensis. Only a few samples were removed
from selected points so as to leave this fine exhibit intact.

Further study of the material collected shows that the
plant corresponds very well with the conclusions drawn
from the rather meager type specimen and, aside from
the above comments on the habit of growth, about the
only other item that should be mentioned is the fact that
narrowly obtuse leaves are less frequent in some plants
than the original description implies.

Specimens have been deposited in the principal her-
baria of the United States.

University op Utah, Salt Lake City <
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New Pteridophyte Records From Missouri

Ernest J. Palmer and Julian A. Steyermark

During 1951, the authors collected three pteridophyte
additions to the flora of Missouri, the first two being
found by the junior author, the third by the senior
author.

Lycopodium obscurum L. vak. dendroideum (Michx.) D. C. Eat.

While botanizing a deeply dissected area of La Motte
sandstone topography in Ste. Genevieve county in the
southeastern portion of the Ozark Mountains, the junior
author, in company with Dr. Robert Thorne, of the Uni-
versity of Iowa, discovered nearly fifty plants of Lyco-
podium obscurum var. dendroideum. The dark green,
erect branches stood out in sharp contrast to the pale'
green color of the thick bed of Sphagnum compaction
in which the plants were growing on the upper, shaded,
steep slopes of one of the narrow bluff-rimmed sandstone
gorges of the headwaters of the River aux Vases. The
collection data are : Steyermark 72506, La Motte sand-
stone bluffs along upper reaches of River aux Vases,

oo of*
R

'

E
'
West part of seet 34 and east half of seet.

**, 31-4 miles northwest of Avon, Ste. Genevieve Co.,
August 30, 1951.

This discovery marks a new southwestern limit of dis-
nbution for the species and its variety, hitherto known
southwestward to Georgia and Tennessee. The sand-
stone region in which the discovery was made is famous
or its harboring of other eastern and northern relics,
en as Lycopodium complanatum var. flabelliforme,
ennstaedtia punctilobula, Goodyera pubescens, and

nJ°«f •

norve9icum > which are isolated here at or

tio f v!

r southwestern ^mits of dispersal. The addi-

numh t

SPedeS °f Lyc°P°dium brings to four the total
oer of this genus known from Missouri. The others
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are L. lucidulum , L. porophilum, and L. complanatum

var. flab elliforme. All four have now been found in

this general area, the first two mentioned having the

broadest distribution in the state, although confined to

sandstone substrata, either La Motte or St. Peter.

Dryopteris Goldiana (Hook.) Gray

The discovery of Goldie's Fern in Missouri was made

in a surprising manner, coming as it did at the close

of day on the final hour of a week's botanical sur-

vey. The writer had been visiting a number of new
localities in the state for a week during the latter part of

September, 1951. It was decided to devote the last day

of the trip to different parts of Warren County, just

north of the Missouri River, in an unglaciated section,

actually a part of the Ozark region. After spending

most of the day exploring bluffs and ravines along various

parts of Massa Creek, south of Jonesburg, topographical

maps were studied and a decision made to follow a road

leading to the valley of the Dry Fork of Charrette Creek,

south of Warrenton. The road followed closely the

stream bed of the narrow valley hemmed in by steep

wooded slopes. St. Peter sandstone bluffs of Ordovician

age were common in this area as in most other valleys

of this region. As there was time only to explore a very

limited section of this country before darkness set in, a

particular bluff and ravine was marked on the topograph-
ical quadrangle for exploration.

Stopping the car to make camp at a site opposite the

spot marked on the map, the junior author left Mrs.

Steyermark to get supper prepared while he hurried in

the direction of the bluffs across the valley. Only about

three-quarters of an hour remained before darkness

would set in. After crossing the valley a wooded bluff

A moist iedjre at the base of the sand-was

stone bluff was covered with the usual association of



Pteridophytes of Missouri 63

Saxifraga pensylvanica, Mitella diphyUa, Cystopteris
bulb ifera, and Dryopteris marginalia, but a clump of
large fronds attracted immediate attention. At first they
brought to mind Osmunda Claytoniana, but the pinnae
seemed quite different with a darker bluish-green color.
Examining the plants more closely, it was apparent that
the conspicuous dark brown scales towards the base of
the stipes were not those belonging to an Osmunda.
Soon, an examination of the lower side of the fronds re-
vealed dark brown sori covered by a suborbicular in-
dusium. The fern was obviously a Dryopteris, but cer-
tainly none known from Missouri.
Following down the north-facing bluff leading to a

tributary ravine, the forest became denser and more
shaded. Fruiting stalks of the rare Allium tricoceum
Protruded above the rich leaf mold. Ginseng (Panax

us) was common with Dirca palustris. Lyeo-
podium lucidulum thickly covered portions of the mossy
bluffs, everywhere green with Dryopteris marginalis.
Several more plants of the large unidentified Dryopteris
were found at the base of the shaded moist portions of
the bluff. About this time darkness began to set in, and
retreat was made back to camp. Study of the material
collected left no doubt that the Dryopteris was indeed

GoMwna, here in central Missouri at a new southwest-
ern limit of distribution, and several hundred miles from
He nearest stations known, in Iowa and Tennessee. The
ata for the Missouri collection are : Steijermark 73069,

north-facing St. Peter sandstone ravine tributary to Dry
°rk of Charrette Creek, T 46 N, R 2 W, sect. 19, 6

Till AO «. il A ««_

fol

1951.
War

Marsilea mucronata A. Br.

For reasons beyond his control the botanical activities
tne senior author have been limited during the past
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few years to localities within a short distance of his

home, and efforts have been largely concentrated on a

few counties in southwestern Missouri, and particularly

on Barton, Dade, and Lawrence Counties. The intensive

exploration of these counties has resulted in the discov-

ery of a number of interesting and unexpected plants,

especially in Barton County, most of them near the

northeastern corner of the county where Horse Creek
and its small tributaries have cut channels through an
upland area underlaid with Pennsylvania sandstone.

The region is a rather rugged one, and it was originally

all woodland. Parts of it have been cleared or cut over,

and there are now some small areas in cultivation and
more in abandoned fields, but the greatest part is still

rather primitive and wooded.
On a trip to this region toward the end of September,

1951, a little marshy pond was noticed just east of the
road and close to a small stream about a mile and a half
north of the village of Milford. Several interesting
plants were found about the margins of the pond, but
the best and most unexpected of them was the little fern-
wort, Marsilea mucronata. There had been persistent
rumors of this plant having been found somewhere in the
state. But when the authors of these notes prepared
the list of Ferns and Fern Allies of Missouri, 1 they were
unable to find specimens of it in any herbarium, and so
it was excluded from the list. Efforts to find living
plants or herbarium specimens since that time have also
proved fruitless. So it can now be recorded as an addi-
tion to our known fern flora. The small pond or pool
where it was collected was in rather low alluvial ground.
It was apparently an old channel or overflow from the
nearby stream, and was quite shallow and without defi-

nite banks. The Marsilea was
i Amer. Tern Journ. 22: 105-122. 1932, and 23: 65-66. 1933.
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and mud along the margins, and although the plants
were rather numerous, it was difficult to collect them
and to disentangle them from the mud and the thick

growth of grass and sedges, and so no roots were secured.
But enough leaves were taken to make a few herbarium
specimens. The collection is E. J. Palmer no. 53101,
September 22, 1951.

WOODWARDIA AREOLATA (L.) MOORE

On the same trip another fern collection was made
that, although it was not of a species new to the state
flora, seems Avell worth recording, since it constitutes a
considerable extension of range for a fern that is rare in

this part of the country. The locality was about a mile

Marsilea
the wooded bluffs and steep hillsides on the west side of
Horse Creek. Sandstone outcrops here for some dis-

tance, and while there are no precipitous bluffs, ledge>
several feet in thickness are found at different levels and
some of them closely approach the stream. A large col -

ony of some fern was noticed just below a thick ledge,
and on closer inspection it proved to be the chain fern,

Woodwardia areolata. At this place a spring that ap-
pears to be perennial issues from a clay or shale parting
m the sandstone and spreads out over a nearly level

bench making a little boggy area perhaps three or four
square meters in extent. This permanently moist or
wet area was monopolized by a colony of the fern, and
there were, no doubt, several thousand fronds, a fair

Proportion of them being fertile ones. Except for a few
scattered plants a little further along the same ledge, no
other evidence was found of its presence in the region.

1S fern, which is common in many parts of the eastern
and southern states, usually grows in low swampy woods
or in acid bogs. The range given for it in the eighth
edition of Gray's Manual h;
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lowlands of southeastern Missouri. This is in accord-

ance with our previous record, for the only locality

known for it in the state was in Butler County, over two

hundred miles eastward. So its discovery in a rocky

upland station in western Missouri only a few miles from

the Kansas border is of unusual interest. The collection

record is as follows : E. J. Palmer, no. 53158, wet springy

ground below sandstone ledge, along Horse Creek, 3 miles

northeast of Milford, Barton Co., September 22, 1951,

alt. approximately 270 meters. A second collection was

made at the same locality, under no. 53205, September

25, 1951.

Collections of the plants discussed above are to be

found in the Chicago Natural History Museum Her-

barium, and it is planned to send duplicate material to

Gray Herbarium, Missouri Botanical Garden Herbarium,
and the United States National Herbarium. The Mar-
silea and Woodwardia collections are also to be found in

the private herbarium of the senior author.

Webb City, Missouri, and Chicago Natural History
Museum and Missouri Botanical Garden.

Notes on the Spinulose Wood-ferns

Edgar T. Wherry

Publication of the 8th edition of Gray's Manual was
long looked forward to, in the hope that it might estab-

lish generally acceptable taxonomic and nomenelatorial
usage for our repeatedly reclassified and renamed Pter-

idophyta. The hope has proved unfounded.
One commendable action is the acceptance for the

Toothed Wood-fern of the name Dryopteris spinulosa in-

stead of D. austriaca, which has been taken up by some re-

cent workers. The diagnosis of the mid-European taxon
to which the latter epithet was assigned was not clear, and
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in view of the recent demonstration by Manton1 that cer-

tain ferns of this alliance are coenospecies, the chances

that it could really correspond to any American taxon
seem slight. On the other hand, British D. spinulosa is

so close morphologically and geographically to the North
American taxon so named that their identity is at least

probable.

A confusing procedure in the Manual is the placing of

minor taxa exhibiting different sorts of relationship to

major ones into a single category, designated by the term
which seems to hold many taxonomists in a spell

—"va-
riety. '

' This is exemplified on page 35 where 5 varieties

are keyed out—named respectively spinulosa, fructuosa,

intermedia, americana, and concordiana.

Attempts to apply the key-characters leading to "var.

fructuosa" have not been successful: in several hundred
herbarium specimens examined, no correlation has been
found between relatively large indusia and gradually
tapering pinnae. Field observation has indicated, how-
ever, two possible applications of the epithet. (1) Occa-

sionally when a season has been dry, but late in summer
there is considerable rainfall, a crown which has pro-

duced fronds with normal-sized indusia will send up a
new frond on which the sori bear over-sized ones. Such
fronds deserve an epithet, if at all, no higher in status

than form. (2) Wherever vigorous colonies of taxa

spinulosa" and "intermedia" approach one another,

sporadic individuals often appear, attaining a greater

height than average members of either colony, and com-
bining the features of the two to a striking degree.

Over-sized indusia may be borne on the fronds of these

plants, although no more frequently on those approach-
ing the "spinulosa" pinna-outline than on those resem-

1 Problems of cytology and evolution in the Pteridophyta.
Cambridge, 1950. Cf. pp. 44 and 71.
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bling "intermedia" in this respect. Here both simple

hybridization and back-crossing to parents appear to be

taking place, although cytologic study will be needed to

establish the exact relationships. 2

The third taxon, termed var. intermedia, forms vast

uniform colonies in the forests of the "Canadian zone"
and elsewhere, and constitutes, at least, what modern
taxonomists term a subspecies. The fact that unlike
other taxa here considered its fronds are fully evergreen
and consistently glandular renders the view that it is dis-

tinct at the species level not unreasonable.
In var. americana the relations are again different : it

represents an ill-defined segregate from the circumboreal
Dryopteris dilatata. It sometimes seemingly hybridizes
with taxon spinulosa, producing the intermediates the
existence of which has led to the opinion that it does not
deserve species status. In spite of the occurrence of

such hybrids in Europe, Manton3 unhesitatingly classed
D. dilatata as "a good species."

The var. concordiana differs from all the others in

representing a solitary clone, now extinct in the wild
but maintained in fern gardens. To place it in the same
category as abundant and even cosmopolitan taxa seems
meaningless.

In order of magnitude of area occupied the five taxa
here discussed are then

:

Dryopteris dilatata (Hoffm.) Gray. Circumboreal.
D. spinulosa (Muell.) Watt. Nearly circumboreal.~

.
intermedia (Muhl.) Gray. Eastern North America.

versftv°„K? bund
.

red8 °f specimens of these ferns in the Uni-

a^rees fnlW t H
7i
Van

,V
a herb»ri™ there is not a single one which

anvone SLIa v ^T 1 descriP tio« of var. fructuosa. Should

KJiSSLS
duPllCate to sPare >

which does fit, its receipt would

exisSce of ™ a
Even

,

I

f
or

1

e acceptable would be word as to the

s^sasnSMB?' where this taxon occurs other -

3 Op. cit. 65.
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D. intermedia f. fructuosa (Gilb.) Clute. Sporadic.

D. intermedia f. concordiana (Davenp.) Clute. Unitary.
It is hard to see how anything is to be gained by grad-

ing the first three down and the last two up in status.

University of Pennsylvania.

Recent Fern Literature

An attractive 200-page bulletin on the Flora of Big
Bend National Park, Texas, has been issued by the Na-
tional Park Service. 1 Pages 15 to 21 are devoted to the

two families of Pteridophytes present, comprising some
33 taxa. There are useful keys to genera and, in the

larger of these, to the species. Photographs of 8 of the

ferns taken with a dark gray background bring out the

tures well. The one labelled Cheilanthes tomentosa,

however, appears to represent some other species.

—

Ed-
gar T. Wherry.

The well-known book by Dobbie on the ferns of New
Zealand has been useful for the interested public; but
now, in what passes as a fourth edition, 2

it has been aug-
mented by almost everything the professional botanist

might desire, thus making it the most perfect local fern
flora of the reviewer's acquaintance.

What is this New Zealand that it is favored by such a
book ? It is an isolated group of islands in the far South
Pacific, in area about 104,000 square miles, almost ex-

actly the same as Colorado. It has 153 recognized spe-

cies of ferns—more than Colorado, but only a minor
traction of the number in similar areas in good fern

country in the tropics. But the ferns of New Zealand

J

Plants of Big Bend National Park. W. B. McDougall and
Umer E. Sperry. Gov't. Printing Office, Washington, D. C. $1.00.

2 New Zealand Ferns, by H. B. Dobbie and Marguerite Crookes.
vvhitcomb and Tombs Ltd., Auekbmd, New Zealand, 1951. XIX +
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are a more conspicuous part of the flora than in the ac-

cessible tropics; the people appreciate, cherish and cul-

tivate them; and, on the whole, they are unusual, re-

markable ferns. This gives the book a fine subject, of

which it makes the most.

Illustrations make up half of the book and are unique
in quality and usefulness. Three pages are used to de-

scribe the effort responsible for one plate, of Leptopteris

superba. The keys to the genera and species are not
of the conventional form, but are more descriptive,

serving better to bring out the groups. The perfection

of the illustrations makes keys superfluous for their

usual purpose—that of finding the names.
As a matter of incidental interest, the origin of the

scientific names is given. Here may be noted one error

:

the name of the genus Craspedophyllum (p. 86) is de-

rived from kraspedon, a border, not from crassus, thick.

This should have been explained when the name was
published.

If this review runs to superlatives, it merely reflects

its subject. Leptopteris superba is "the most beautiful
fern in New Zealand." Cardiomanes reniforme is "the
most remarkable fern in New Zealand." Apteropteris
Malingii is (quoting Holloway) " certainly the most pecu-
liar species of the New Zealand family." Loxsoma is

"the most interesting fern in New Zealand." In our
Californian lingo, we would write "in the world" in-

stead of "in New Zealand."
Remarks on adaptability to culture, and on particular

demands of the individual species testify by their num-
ber to the attention New Zealanders have given to their

ferns, attention which has made such a book possible.

One item
:
the prothallia of many species are described.

It may be a result of this attention that miscegenation
seems to be commonplace in New Zealand ferns. Hy-

Ci
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bridization is known or suspected in Botrychium, Leptop-

teris, Mecodium, Hymenophyllum, Lindsaea, Hypolepis,

Pteris, Cheilanthes, Pellaea, . Adiantum, Blechnum,
Doodia and Asplenium.—E. B. Copeland.

American Fern Society

Summer Field Trip.—The following notes supplement
the preliminary announcement of the proposed summer
field trip that appeared in number 1 of the Journal.

There has been a good deal of interest manifested and
the trip will be carried out; it may be mentioned that

each portion may be considered as complete in itself,

and it is hoped that at each stop a good number of local

residents may join with the Society. The trip has been

announced also to members of the Torrey Botanical Club,

with which the Fern Society has often carried out suc-

cessful joint meetings.

Registration: Those planning to take the entire trip

may register their names with me, together with a

stamped, addressed return envelope (my address in July
and August: Pilot Knob, New York). Those planning
to be with the party on specific days should register with

the leader for that portion of the trip.

Schedule: The schedule at present is as follows. A
final announcement will be sent out after August 1 to

those who have registered. September 2: Start from
Woodstock, Vermont, for trip through Green Mountain
region, through Randolph and Northfield Gulf to Stowe,

Vermont for the night. Leader Harold G. Rugg, Box
187, Dartmouth College, Hanover, Xew Hampshire.

September 3. Exploring Smuggler's Notch, on Mount
Mansfield, Vermont. Night stop to be announced.
Leader

: Robert A. Doray, 560 White Street, Springfield,

Massachusetts.

September 4. Drive of about 100 miles from Ver-
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mont to Pilot Knob, on Lake George, via the Lake Cham-
plain Bridge, reaching Pilot Knob by midday. Botaniz-
ing in the region of Lake George. Leader at Pilot Knob

:

R. C. Benedict.

September 5, 6. Lake George region and north
through the higher Adirondack Mountains, via the road
to the top of Whiteface Mountain, one of the highest of
the Adirondacks, and then through rolling farm country
to Syracuse, New York. Leader : R. C. Benedict.

September 7 (Sunday). Jamesville, New York, in the

plunge-basin of a river of glacial times, the habitat of
the hart 's-tongue fern. Leaders : Mildred Faust, Syra-
cuse University, Syracuse 10, New York, and Nettie Sad-
ler, 503 Allen St., Syracuse 10, New York. Later, to

Ithaca, New York, through Finger Lakes region.

September 8, 9. Scientific meetings of the American
Institute of Biological Sciences (or, if desired, additional
field trips in the Finger Lake region).

September 10. Ithaca. Luncheon and annual meet-
ing of the Society for delivering papers. Program chair-
man

: Robert T. Clausen, Department of Botany, Cornell
University, Ithaca, New York.
September 11. Field trip in the region of Ithaca.

Leader: Robert T. Clausen.

Accommodations
: Since the trip is after Labor Day,

overnight accommodations should be readily available.
When registering please indicate the kind and number
of accommodations desired.

Collecting
: The trip will afford opportunities to see

some species from which no whole plants or even her-
barium specimens should be collected. Even for some
not so rare there must be some restrictions imposed, and
all visitors will be expected to refrain from collecting ex-

cept as the leaders may give permission. In these days
when many members are raising ferns from spores, it
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should be relatively easy to start cultures and carry on
exchanges of young plants of the rarer species.

Transportation : Will members who plan to come in
their own cars and who will have some spare space please
let me know ? Also, those desiring transportation should
let me know soon. It may be possible to arrange for a
pooling of car space from the various centers, or from
the starting point (Woodstock). Also, if there are some
who would like to attend some one meeting but will have
to come by bus or train to the nearest stop, please let me
know and if possible transportation for the day will be
arranged.—R. C. Benedict, 1819 Dorchester Road,
Brooklyn 26, New York.

Special Regional Committees.—In addition to those
named as leaders of the several meetings and field trips
that have been announced in the New York-New Eng-
land areas, the following members have agreed to give
information regarding possible additional field trips in
their respective areas: Mr. William S. Johnston, 65
Morris Lane, Scarsdale, New York, (the state-line coun-
ties of XeW York, Connecticut, and .Massachusetts)

;

^Irs. Elsie G. Whitney, 104 Adams Place, Delmar, New
York (Albany and environs); Mr. Walter S. Allen,
144-19 35th Avenue, Flushing, New York (Long Island
counties)

; and Dr. Elva Lawton, Department of Botany,
Hunter College, New York, N. Y. (Manhattan and the
Bronx).—R. C . Benedict.

Membership Committee.—A new committee designed
to aid in obtaining new members for the Society and new
^inscriptions to the Journal has been appointed, consist-
ing of Dr. and Mrs. Van De Water, 82 Essex Road, Sum-
mit, Xew Jersey, and Mr. and Mrs. Dale G. Oechler, c/o
J

-
F. Anderson, Short Hills, New Jersey. Do you know

otanists, gardeners, prospective naturalists in high
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schools and colleges, and others who would find the Fern
Society interesting and useful ? Do you know libraries
that ought to subscribe to the Fern Journal and to have
a file of back numbers on their shelves? By the large
number of new members that are listed in each issue of
the Journal, it would appear that there are many such.
It is hoped that our members will think of many more
and will aid the committee by enlisting new members
and subscriptions directly or by sending in leads for the
committee to follow up.—R. C. Benedict.

Fern Garden Register.—Members of the Society in-
terested in some particular field of fern study often find
it profitable to correspond with others of like interests.
In order to facilitate such correspondence among those

in
spores, I have asked Dr. M. R. Sharpe, Uxbridge, Massa-
chusetts, to serve as a registrar in this field. Members
interested may send their names to him.—R. C. Bene-
dict.

Report on the Meeting at the American Museum
of Natural HiSTORY.-In response to Dr. Svenson 's in-
vitation, extended in number 1 of the Journal, 16 mem-
bers of the American Fern Society and their friends met
in Dr^Svenson's office at the American Museum of Nat-
ural History at 9

: 30 a.m. There followed an informal
get-acquainted hour, •

' during which herbarium speci-
mens of interesting or unusual ferns were examined, and
also some excellent photographs of ferns in the wild and
copies of several old and new books on ferns.
Dr Benedict outlined several proposed fern field trips

tor the coming summer, to which all Fern Society mem-
bers and friends are invited. These include

:

ivt

(11
A gSrden meetinS at the home of our Treasurer,

Members
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Mr. Mann 's garden a year ago will recall his remarkable
display of native ferns and especially crested varieties.

(2) A garden meeting in July at the home of Mr. and
Mrs. Edward D. Thurston, Sharon, Connecticut. Those
who saw the splendid exhibit by the Thurstons at the
1939 New York Flower Show will bear witness to the at-

tractiveness of their arrangement and to the wide variety
of ferns exhibited. For details and exact date write to

Mr. William S. Johnston, 65 Morris Lane, Scarsdale,
New York.

(3) Field trip to northern Vermont and New York,
noticed in detail elsewhere in this issue.

Dr. Svenson conducted our group through the recently
developed "Warburg Memorial Hall of Local Landscape
at the Museum. This new ecological exhibit was devel-
oped under his direction and has many features of much
interest to Fern Society members as well as to botanists
generally.

Following the Museum meeting 12 of the group, with
the addition of Mrs. Svenson and Mrs. Chu, enjoyed a
trip to Chinatown and a most enjoyable dinner in a
Chinese restaurant.

Those who attended this successful Society meeting
were

: Walter S. Allen, Dr. R. C. Benedict, Kate P. de
Bruyne, Mrs. Charles W. Crane, Dr. and Mrs. F. 0.
Holmes, W. S. Johnston, Mr. and Mrs. M. D. Mann, Jr.,

Jane Meyer, Marjorie Mutchler, Alice A. O'Connor,
George H. Peters, Hester M. Rusk, Victor Schechter and
s°n, and Dr. H. F. Swenson.—Walter S. Allen, for the
Secretary.

Ihe Annual Meeting at Ithaca ix September.
Arrangements have now been made for a luncheon for

members of the American Fern Society at 12 : 30 P. M.

The place will be theWed
Kimball Room of Willard Straight Hall on the campus
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of Cornell University. The price of the meal, depending
on the menu, probably will be from $1.10 to $1.50. Fol-
lowing the luncheon, a meeting will be held for which a
program of interesting papers already has been prepared.
All members who can be in Ithaca are encouraged to at-
tend both luncheon and meeting.—Robert T. Clausen,
Department of Botany, Cornell University, Ithaca, N. T.
(Program Chairman)
The Ithaca Field Trip and the Ferns of the Cayuga

Region of New York.—An all day trip for ferns will be
made on Thursday, September 11, the day after the
Ithaca meeting of the American Fern Society. All in-
terested are invited to attend. Members with cars should
plan to drive. The group will assemble at the south door
of the Plant Science Building on the Cornell Campus at
8 A. M. and will leave shortly thereafter. Those attend-
ing are urged to bring lunches and to come dressed for
rough and possibly moist terrain. The trip will include

- several localities where one can see most of the species of
terns known from the region of Cayuga Lake. Places to
be visited probably will include the headwaters of Six
Mile Creek southwest of Dryden, where occur five species
ot Lycopodncm, Botrychium lanceolatum ssp. antjusti-
segmentum, B. matricariaefolium, B. mult

'foli

Woodw

'fidum spp

lJryaen, with Woodwardia virginica, and nearby Dryop-

Mack
west side of Cayuga Lake, a good place to see Athyrium
pycnocarpon, Camptosorus rhizophyllus, Matteuccia
struthiopteris and other species characteristic of ravinesm the Finger Lakes Region. The U. S. Topographic
Sheets of the 7* minute series, Dryden, Groton, Ovid
and Slieldrake, show the area to be cov,red
A complete list of the species of ferns known from the
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Ithaca region follows below. This is taken, with a few
nomenelatural changes, from my l

' Checklist of the Vas-
cular Plants of the Cayuga Quadrangle, 42°-43° N.,

76°-77° W." 1 Copies of this checklist may be obtained
for 25^ from the Mailing Room, Roberts Hall, New York
State College of Agriculture, Ithaca, N. Y. In the fol-

lowing list, synonyms are provided only when the name
in the checklist is different from the one recorded here.

The frequency of each species is indicated according to

the following criteria : abundant, known from 51 or more
localities or with a nearly continuous distribution ; com-
mon, 21-50

; frequent, 11-20 ; scarce, 6-10; and rare, 1-5.

when plants of a species occur at places 6 or more miles
apart, with nothing of the same species in between, they
are regarded as separate occurrences. The following

enumeration may be useful as a checklist for the trip

on Sept. 11.

1. 'fidum ssp. mult ifid

grown slope of hill southwest of Labrador Pond, elev.

1850 ft.)
; ssp. silaifolium, scarce.

2. Botrychium dissect urn ssp. dissectum, abundant
( vars. dissectum, obliquum and oneidense all occur).

3. Botrychium simplex, scarce (Plants in this area are
var. laxifolium and var. tenebrosum).

4. Botrychium matricariaefolium ssp. matricariae-
folium, common.

5. Botrychium lanceolatum ssp. angustisegmentum,
common.

6. Botrychium virginianum ssp. virginianum, abun-
dant.

7. Ophioglossum vulgatum, frequent.
8. Osm u nda regal is, frequent.
9. Osmunda claytoniana, common.
10. Osmunda cinnamomea, abundant.

1 Cornell Univ. Agr. Exp. Sta. Mom. 291. 1949.
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11. Marsilea quadrifolia, common on shores of Cayuga
Lake and its larger tributaries.

[Azolla caroliniana, not surely native, but has been
introduced and temporarily naturalized.]

12. Dennstaedtia punctilobula, common.
13. Pteridium aquilinum ssp. latiusculum, abundant.
14. Adiantum pedatum, abundant.
15. Pellaea atropurpnrea, scarce.

16. Cryptogramma stelleri, rare (ravines of Fall Cas-
cadilla and Enfield Creeks; cliffs along west shore of
Seneca Lake north of Glenora ; cliffs near southwest cor-
ner of Skaneateles Lake).

17. Onoclea sensibilis, abundant.
18. Matteuccia struthiopt eris , common.
19. Wo (Woodwardia

also reported by Clute from north of Barton, but not
found there recently).

20. Athyrium pycnocarpon, frequent.
21. Athyrium thelypteroides, common.
22. Athyrium filix-femina ssp. angus^™ ^«n^«t
23. Asplenium trichomanes, common.
24. Asplenium platyneuron, frequent.
[Asplenium ruta-muraria ssp. cryptolepis, reported

from Apulia and Jamesville by
cently at either locality.]

25. Camptosorus rhizophyllus, common.
rtylhtts scolopendrium, rare (now known only

1 lous

26.

from the reg10n of West Green Lake, Jamesville).
*T. Lystopteris fragilis. abnr,H*n+
27.

28. ^ysiopxeris bulbif
29. Woodsia ilvensis,

30. Woodsia nhliio* c

31. Polystichum acrostichoides, abundant.
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32. Thelypteris palustris (Dryopteris thelypteris),

abundant.

33. Thelypteris simulata {Dryopteris simulata), rare

(known only from the boggy swamp just east of the

Ringwood Preserve, where first found on July 30, 1946).
34. Thelypteris noveboracensis (Dryopteris novebora-

censis), common.
35. Dryopteris cristata, common (Var. clintoniana is

frequent, but sometimes seems to grade into typical cris-

tata. It may be the result of hybridization between D.
cristata and D. goldiana.)

36. Dryopteris goldiana), frequent.

37. Dryopteris spinulosa, common.
38. Dryopteris austriaca, abundant (where D. aus-

triaca and D. spinulosa occur together, they commonly
produce hybrids, but these may not be completely fer-

tile )

.

39. Gymnocarpium dryopteris (Dryopteris dis-

juncta), frequent.

40. Phegopteris polypodio ides (Dryopteris phegop-
teris), scarce.

41. Phegopteris hexagonoptera (Dryopteris hexago-
noptera), common.

42. Polypodium virginianum, abundant.
The total list of species of ferns known from the Cay-

uga Quadrangle thus stands at 42. Of these, with good
luck, we should see about 32 on September 11.—Kobert

7 v/^w#

Ithaca, New York.
i

The University of Pennsylvania Press, Philadelphia 4,
Pa., announces that the price of Guide to Eastern Ferns,
by Edgar T. Wherry, is now $2.50. This is a third
edition of the pocket-size booklet formerly published by
the Science Press Printing Co.
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New Members

Lewis E. Anderson, Department of Botany, Duke University,
Durham, North Carolina

Richard A. Benedict, 1819 Dorchester Road, Brooklyn 26, New York
Bernard Bowker, 1554 N. W. 3rd Street, Miami, Florida
Harold Epstein, 5 Forest Court, Larchmont, New York
Eldon H. Johnson, College Highway, Southwick, Massachusetts
Dr. James W. Johnston, Jr., Georgetown University, 3900 Reservoir

Road, N. W., Washington, D. C.
E. G. Murphy, Route 8, Box 353D, Jacksonville, Florida.
Victor Schechter, City College of New York, Convent Avenue and

139th St., New York 31, N. Y.
John E. Schmitz, 4702 E. El Segundo Blvd., Compton 2, California
Richard G. Tennant, 603 West Polo Drive, Clayton 5, Missouri
Anton H. Vogler, 209 State Street, Russell, Pennsylvania
L. Terry Williams, P. O. Box 605, Many, Louisiana
Mrs. Harry E. Wilson, 53 Templar Way, Summit, New Jersey
Melvin O. Wilson, 239 South Sierra Madre Blvd., Pasadena 10,

California

Changes of Address

Dr. Fred A. Barkley, c/o Dept. of Agriculture, Hope, Kingston,
Jamaica, B. W. I.

Dr. William Bridge Cooke, 1135 Wilshire Ave., Cincinnati 30, Ohio
Harry W. Higman, 12750 39th St., N. E., Seattle 55, Washington
frank J. Hilferty, R. F. D., West Street, Medwav, Massachusetts
Airs Florence Koeniger, 6 Walsh Lane, Fairfax, California
Holhs Koster, 122 North 19th St., Philadelphia, Pennsylvania
L J. Lee, 73B Collingwood St., San Francisco 14, California
Edward M. Shields, The Rock, Twilight Park, Haines Falls, New
York

THE NATURALISTS' DIRECTORY, 36th edition,
has just been published at Salem, Mass. ; the price of
this Directory is $3.00, postpaid. It was first publishedm 1878 and since then has appeared every two or three
years and contains the names and addresses and a list

ot subjects of interest to hundreds of amateur and pro-
fessional naturalists. It has been helpful in bringing
together naturalists in all parts of the world. In addi-
tion to the list of naturalists there is a list of Natural
History Museums and Sr.i^nt.-fi^ p^»*..i.
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Juvenile Leaves of Two Polypodies

Warren H. Wagner, Jr.

The juvenile leaves of ferns are frequently entirely

unlike the adult leaves of the same species. This is true,

for example, of the common bracken, Pteridium aquili-

num. Also, the leaves of closely related ferns in the im-

mature state are often remarkably diiferent from each

other. A peculiar case is that of Osmunda regalis, the

young leaves of which on casual observation are so like

those of Onoclea sensibilis that they may be easily con-

fused; on the other hand, the leaves of sporelings of

Osmunda cinnamomea are entirely distinct from either

in cutting and outline.

In the study of ferns relatively little attention has

been focussed on the juvenile leaf stages, but it is likely

that much can be learned by examining and comparing
them. Even some of our commonest species are prac-

tically unknown from this standpoint. This paper rep-

resents a brief record of the changes that take place in

progressively more complex juvenile fronds of two of

the common polypodies, Phlebodium aureum, which oc-

curs in Florida and practically throughout tropical

America, and Polypodium virginianum, the familiar

rock-cap fern of Newfoundland to Arkansas and Georgia.

The transitions in patterns which are observed from

frond to frond in successive juvenile leaves, starting with

the first leaf formed by the embryo and continuing until

the mature frond plan is reached, have often been con-

[Volume 42, No. 2, of the Journal, pp. 41-80 was issued July

16, 1952.]
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sidered to shed light on the evolutionary origin of fern

leaves. One of the two main theories of fern-leaf origin

suggests that the frond is actually quite different from

the leaf, say, of Lycopodium in evolution. The leaf of

Lycopodium is believed to be an " enation,
'

' that is, a pro-

jection of the surface of the stem of some ancient, leaf-

less plant. According to this theory, fern leaves on the

other hand were derived from groups of forking branches

of some primeval plant which branched like Psilotum

nudum, by repeated, equal forking. At first the indi-

vidual dichotomous branches were separate, but "web-

bing" (the formation of lamina) took place between the

branches, and produced in this way the first leaf blades.

The veins of these blades corresponded to the original

branches. In later evolution, however, instead of the

veins remaining equally forked, alternating shanks of

each forking became emphasized so that the appearance

was given of a zig-zag rachis with veins coming off later-

ally. In the end, the rachis became a straight midrib,

and finally, in some cases, the lateral veins formed op-

positely. 1

The other theory of the origin of the fern leaf is simply

that the ancestral leaf was not a branch system but rather

a small leaf like that of Lycopodium with a single midrib

and no lateral veins, and that the form of the fern leaf

was developed by an increase in the complexity of such

a leaf, i.e., by the formation of lateral vein-branches from

the midrib.

It has been frequently said that successive young leaves

of a fern summarize the branch system theory since the

earliest leaves tend to have equally forked veins, the

later ones unequally forked, and the latest formed juve-

nile leaves midribs and lateral veins. Accordingly, in

l Thin theory is illustrated (Ungrammatically by Zimmerman, in

Verdoorn 's Manual of Pteridology, p. 579, 1938.
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the present case, it was interesting to take a long series

of young leaves, arrange them in order of increasing

complexity, and see whether these changes can be ob-

served in a gradual progression.

The first thing that will be noticed on examining the

plate, however, is that the two polypodies are quite dif-

ferent in respect to arrangement of veins and blade out-

line. In adult leaves of Phlebodium aureum (A) the

veins are subopposite, and the same is true of the ma-

jority of the juvenile fronds, this condition appearing

at a very early stage. In adult leaves of Polypodium

virginianum, on the other hand, the veins are alternate,

and this, likewise, shows up in extremely small fronds

(B). The question then arises whether these leaves do

show a gradual transition from equally forking veins to

alternate veins and from alternate veins to opposite

veins; but the answer is that in these two species they

apparently do not, or, if they do, it is not a very clear-

cut process. All that one can say for these series is that

the species which has opposite veins in the adult state has

them likewise in the early stages; and the species which

has alternate veins develops that condition very early.

Three other points are of interest in these twro series.

The first is that both of the species have free veins in the

early stages, but one, Phlebodium aureum, develops loops

when the fronds become larger that lead finally to reticu-

late venation. Another contrast brought out by com-

paring these two ferns is that the characteristic margins

of the adult leaves are different, and these differences

appear at a very early stage. In Polypodium virgin-

ianum the margins of adult fronds, especially large

sterile fronds, tend to be more or less toothed; but in

Phlebodium aureum the margins are always entire. In

both, fronds of great simplicity show these differences.

Finally, the lateral lobes appear in Polypodium virgin-
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A. Juvenile leaves op Phlebodium aureum; B. Juvknile
LEAVES OF POLYPODIUM VIRGlNlANUM.
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ianum much earlier than they do in Phlebodium aureum.
In the latter the progressive fronds reach a stage of con-

siderable complexity in venation and relatively large size

before the lobes arise in a series. The first lobes appear

when the fronds are approximately twice the size of the

largest one illustrated. But in Polypodium virginianum,

the lobes appear when there are only three or four pairs

of lateral veins, and the fronds are only several times

as long as the earliest ones.

Better understanding of what changes take place in

leaves from the simplest to the most complex will come
only after we know in detail the successive juvenile

fronds of more species of ferns. To do this, series of

fifty or more juvenile fronds from very young plants are

needed to give a clear idea of the variation. Often, when
juvenile ferns are discovered in nature, they are quite

abundant, and it is rather easy to find practically all the

possible variations. Because many of our ferns have not

been described from this standpoint, herp from students

of ferns is earnestly desired to fill in the gaps in our

knowledge. The leaves of Polypodium virginianum il-

lustrated here were collected with prothallia on damp
rocks in Middlesex Fells, Massachusetts, in the spring

of 1951; and those of Phlebodium aureum were taken

from "volunteer" juvenile plants in the greenhouse of

the Biological Laboratories at Harvard University at the

same time. By studying series of different frond types

of various species of ferns it is hoped that more can be

learned of the nature of the fern leaf, and in individual

cases that information which bears on the relationships

of species and genera of ferns may be obtained.

Department of Botany, University of Michigan
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Reproduction in Nephrolepis cordifolia

W. N. Steil

cordifolia (L.) Presl is a native of the

W
in this country only in the state of Florida. It is similar

in

var. bostoniensis). It differs in two respects: the more

nearly erect position of the leaves and the fronds (PI. 6,

fig fig

by means of which the plant may be reproduced. Propa-

gnles of this nature are formed in only a few other ferns,

but are, no doubt, familiar to most readers of the Journal.

The reproduction of the fern has been studied by the

writer for several years and will be briefly described.

As in all other ferns which belong to the Polypodiaceae,

the fronds of N. cordifolia bear numerous spores from

each of which upon germination is produced the sexual

phase or the gametophyte generation, the small heart-

shaped prothallium familiar to every one interested in

ferns. As is well known, the prothallium bears on its

under surface the sex-organs (antheridia and arche-

gonia) which produce the gametes, the sperms and the

eggs. After fertilization, the asexual phase, or sporo-

phyte generation is formed. About three years later, the

plant, thus formed, reaches maturity, when it produces

spores.

The spores are microscopic in size and are always com-

posed of single cells, in contrast to seeds, which are m
most plants macroscopic in size and are composed of

thousands of cells. The seeds of most plants contain at

maturity a single embryo each. No living ferns produce

seeds, although many millions of years ago,

'

i seed
9

* ferns

(Pteridosperms) constituted the dominant vegetation of

the earth.
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The formation of a fern plant from the ordinary cells

of the gametophyte is known as apogamy, which was first

described by Farlow (1874) in Pteris cretica var. albo-

lineata. The phenomenon has been discovered in numer-
ous other genera of ferns. However, the writer finds

that in Nephrolepis cordifolia, and also in some other

species of the genus, fertilization occurs in the life

cycle and hence the sporophyte owes its origin to the

sexual process, and not to a direct vegetative outgrowth
of the prothallium.

Although spores are produced in great abundance in

N. cordifolia, environmental conditions are frequently

unfavorable for the germination of the spore, the devel-

opment of the gametophyte, the fertilization, or the

young embryo. Since ferns require in their natural

habitat about three years to complete their life cycles, it

is not surprising that only a few spores in a million

produce prothallia which function and produce fern

plants. If N. cordifolia failed to produce spores, it could

readily propagate itself by other means. However, it

would then be considerably limited in its distribution.

A most common method of reproduction of this fern

is by means of runners (PL 6, fig. 3), modified stems,

which are produced in all of the Nephrolepis species

known to the writer. These propagules are produced in

great numbers both above and below the soil surface.

Similar runners are sometimes produced only below the

surface of the soil, as in Pteretis nodulosa (Ostrich fern),

which resemble more nearly rhizomes like those of Pteri-

dium aquilinum var. latiuscuhim and many Pteris spe-

cies. Runners are most effective means of reproduction,

since more than 100 plants have been observed to form
from the runners of a single plant in the course of a year.

Reproduction of this fern may also result in nature
from the division of the main axis of the stem. Most
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Plate 6. Nephrolepis cordifolia (L.) Presl. Fig. 1. A one-
yearold plant grown from a tuber. Fig. 2. A young plant grown
from a runner. Several tubers have already been formed. Fig. 3.

Young plant! formed by a runner. Some of the tubers which have
been removed from a portion of the runner not shown in the photo-
graph. Fig. 4. Mature tubers. Figs. 5 and 6. Germinating tubers.
Fig. 7. A young plant formed by a tuber. Fig. 8. Tubers froi

which the growing ends have been cut off. They still retain the

power to germinate.
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ferns and many seed plants are reproduced in this man-
ner.

The most interesting method of reproduction of the

fern is by means of the tubers produced by underground
stems, or runners. These propagules are often formed
in large numbers. Some of the older plants grown in

the Marquette University greenhouse have been observed
to produce over 200 tubers.

Pig. 9. Nephrolepis cordifolia (L.) Presl. A germinating tuber
from each end of which a new plant has originated. The longer
runner bears nine young plants.

The mature tubers resemble those of the common po-

tato (PI. 6, fig. 4). Their length generally exceeds
slightly their width. The largest tubers are seldom more

to

than 1£ inches in length. When young, the tubers are

almost white or silvery on account of the numerous scales

which completely cover the surface of the tuber. When
they come to maturity, the scales become dark brown in

color. The tuber, like that of the potato, is characterized
by two ends : the stem end and the opposite or growing
end, where there is an active bud from which an inde-

pendent plant may be formed when the tuber is planted.

The stem end, however, may also produce a plant, espe-

cially if the growing end fails to function. About 5%
of the tubers in culture form two plants, one from each
end. A few tubers have been observed to form two plants

from the growing end. You] g tubers germinate imme
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ately after they are planted; they never go into dor-

mancy. While they remain attached, they fail to germi-

nate, and hence, they serve as storage organs. Besides

large amounts of water, the tuber contains sugar, pro-

teins and a small amount of fat.

When the tuber

and roots are produced, usually from the growing end

(PL 6, figs. 5, 6, 7). Even if a considerable portion of

the end is cut off (PL 6, fig. 8) juvenile leaves are

not formed by the new plant. Runners are produced at

an early stage, from which a number of plants may

originate (Fig. 9). Under favorable conditions of cul-

ture only about a year is required for growing a mature

plant.

Since Nephrolepis cordifolia produces tubers and run-

ners in great abundance, its chances for success in nature

are much greater than those ferns which lack such propa-

gules.

Marquette University, Milwaukee, Wisconsin"

Note on the Occurrence of Ophioglossum
crotalophoroides Walt, in Louisiana

Clair A. Brown

The bulbous adder's tongue is a diminutive member

of the adder's tongue ferns which can be readily identi-

fied by its tuberous rootstalk. This fern has been con-

sidered rare, which may bo in part due to its small size

and to its seasonal occurrence. The object of this note

is to mention the time and conditions under which it

grows as an aid to others interested in finding it.

Collections of this plant from Louisiana date back into

the early 1800 's. The writer first found it on the Indian

Mounds on the campus of Louisiana State University, in

May, 1928. The same location was examined for several

years in succession and the plant finally relocated in
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1940, after a lapse of 12 years. In the meantime, it

was found in a few other parishes in the state.

It has been found every year for the past 5 to 6 years

always growing in grassy places. It has been frequent

on lawns in the Baton Rouge area. This spring it was

found in two other parishes. These locations were on

grassy clearings which are being invaded by trees. It

has not been found in the woods adjoining the grassy

fields. Some of the chief plants occurring with this fern

are carpet-grass (Axonopus affinis), Bermuda grass

(Cynodon dactylon), spurweed (Soliva sessilis), white

Dutch clover (Trifolium repens), little hopr lover (Tri-

folium dubium), black medic (Medicago lupulina), and

Dichondra repens. The sterile fronds are usually nestled

down among the grasses and are very difficult to find.

The plants are most easily found when in fruit, in par-

ticular on lawns which were either closely mown the pre-

vious fall, or under conditions where a week to 10 days

elapsed after the first spring mowing. This time inter-

val allows the fruiting stalk to grow out above the grass.

As the spores mature, the fruiting stalk changes from
green to a yellowish green. Lawn mowing at regular

weekly intervals undoubtedly reduces the chances of find-

ing this plant.

The May collection in 1928 indicated the time of year

to look for this plant. It has now been found as early as

the middle of January. Under our normal spring grow-
ing conditions, it is most abundant the latter part of

February into March. The later collections usually have
the sporangia open. Thus as the result of the past few
years observation, I believe the normal time for this fern

to fruit in southern Louisiana i^ in February and March.
It is hoped that this clue will aid others in their search

for thfs plant.

Louisiana State University,

Baton Rouge, Louisiana
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The American Species of Xiphopteris

E. B. Copeland

(Concluded)

The U. S. National Herbarium has 46 collections named
P. limula from Costa Rica, 11 from Panama, one from
Guatemala, and one from Colombia.

•/ 6. X. Hartii (Jenman) CopeL, comb. nov.

Polypodium Hartii Jenman, Journ. Bot. 24

(1886) 272; Bull. Bot. Dept. Jamaica II. 4

(1897) 105; Hieronymus, Hedw. 44 (1905) 95;

Maxon, Contr. U. S. Nat. Herb. 17 (1916) 546,

pi 33; Proc. Biol. Soc. Washington 60 (1947)

125.

Described from Jamaica, and now known also from
Porto Rico, Grenada, Guadeloupe (apparently common),
and Dominica.

6a. Polypodium nutatum Jenman, Journ. Bot. 24

(1886) 272; Bull. Bot. Dept. Jamaica II. 4

(1897) 115; Maxon, Contr. U. S. Nat. Herb. 17

(1916) 547.

These two "species" were described at the same time,

from the same place, and both have since been found on
other islands. Of P. nutatum, Jenman wrote (1897) :

It is a narrower species than the next (P. Hartii) , both

being very close allies ". Maxon said his largest speci-

men of P. nutatum was twice the height of P. Hartii, but
I can see no real difference between them.

7. X. organensis (Gardn.) CopeL, comb. nov.

Grammitis organensis Gardn., Hook., Icon. PL 6

(1843) pi. 509.

Grammitis organensis Fee, Crypt. Vase. Bres. 1

(1869) 264, pi, 78, fig. 1.
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Polypodium organense Mett., Pol. (1857) 39 (no.

25); Fee, Crypt. Vase. Bros. 1: 90; Maxon,

Contr. U. S. Nat. Herb. 17 (1916) 548.

Described from the Organ Mountains, and known

only from Brazil. Fronds commonly 10 cm. long and 5

mm. wide, lobed hardly half-way to the costa, the lobes

rounded. The treatment of this species by Fee is pecu-

liar. On p. 90, he presents P. organense (Gardn.) Mett.,

on faith in Mettenius, but not seen. On p. 264, and

pi. 78, jig. 1, he describes G. organensis Fee, as a new

species. They seem to be identical ; but, if they are not

so, G. organensis Fee has no valid name. Its type is

Glaziou 3573 ( isotype, US )

.

8. X. Schenckii (Hieron.) Copel., comb. nov.

44

Maxon
549.

known
Brazil (northward to Minas Geraes). Uniformly smaller

and much narrower than X. organensis, and incised

rather than lobed. Besides the specimens cited by

Maxon, the National Herbarium now contains Pabst 609,

cited by Hieronymus in the original description.

S9. X. setosa Kaulf., Enum. Fil. (1824) 275.

Grammitis setosa Presl, Tent. (1836) 208.

Polypodium setosum Mett., Pol. (1859) 33 (no.

6) ; Hieron., Hedw. 44 (1905) 91.

Polypodium micropteris C. Chr., Ind. Fil. (1906)

545; Maxon, Contr. U. S. Nat. Herb. 17 (1916)

546.

Described from Brazil, and known only from there.

This species was described at the end of Kaulfuss' Enu-
merate, and its inclusion in the genus makes the latter
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i <

conform in definition, not to his diagnosis (p. 85), but to

my present usage. Kaulfuss ' expression is
'

' Capsulae e

basi frondis ad apicem usque . . ."; or, as rendered by
Hooker, 2 '

' dentato-pinnatifid for its whole length.
'

'

Subsequent to the original publication (and perhaps

then), the species has been known by poor material

sehr mangelhafte Fragmente" (Hieronymus, I. c).

Maxon 's key (p. 543) reads, "lamina slightly pubescent,

or, if subsetulose, the hairs mostly short, brittle, or cadu-

cous. " Maxon succeeded in getting from Berlin a frag-

ment of Mettenius ' fragment of the type. This fragment

of a poor fragment justifies Maxon 's "subsetulose, the

hairs . . . caducous." But Mettenius wrote "folia . . .

setis rigidis, nigricantibus, sparse obsita". And Kaul-

fuss used "setosa" in the description as well as in the

name. It should be accepted

setose. Of recognized snecies.

X
X

to resemble it. As to priority, X. setosa is the third

oldest species of the genus.

^10. X. perpusilla (Maxon) Copel., comb. nov.

Polypodium perpusillum Maxon, Contr. U. S. Nat.

Herb. 17 (1914) 409, pi 13A.

Known by a single collection (Ule), from Serra de

Cara^a, Minas Geraes, Brazil. Occasional veins are

forked. It may be suspected that the specimen is abnor-

mal, and that in a more adult or perfect form the fork-

nig of the veins will be characteristic.

<$1, X
Polypodium Grisebachii Underw., in C. Chr., In-

Maxon

(1916}

2 Sp. Fil.4: 175.
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Polypodium exiguum Griseb., FL Brit. W. Ind.

(1864) 701; Hieron., Hedw. 44 (1905) 97, nee

alior.

Described from Jamaica, whence there are many col-

lections. Known also from Martinique and Guadeloupe.

12. Xiphopteris Mortonii Copel., sp. nov. {Plate 8.)

X. pusilla, rhizomate 1 mm. crasso erecto, paleaceo,

paleis lanceolato-ovatis 0.5-1.2 mm. longis integris glabris

sparsis, et basibus congestis stipitum et radicibus dense

immersis; stipitibus ca. 1 cm. longis; lamina usque ad

5 cm. longa, ca. 3 mm. lata, obtusa, basi decurrente, tenui-

ter herbacea, pube minuta pallida vestita, demum gla-

brescente, § ad costam lobata, lobis contiguis fere imbri-

catis, 1 mm. longis latisque, apice late rotundatis; venis

pennconspicuis, fertilibus furcatis, ramo acroscopico

basali brevi; soro parvo ad costam appresso, sporangiis

nuclis.

^Cuba: Oriente: "Crest of Sierra Maestra, between
Pico Turquino and La Bayamesa; alt. 1350 meters/'

Morton & Acuna 3547 (U. S., type).

Similar to X. Grisebachii, but distinguished by the

(minute) pubescence, the broad, crowded lobes, and the

position of the sorus, appressed to the costa. The veins

are so inconspicuous that I would not be sure they were

forked, except that the position of the elongate young
sorus shows that the fertile veinlet is parallel to the costa.

"13. X. Mitchellae (Baker) Copel., comb. nov.

Polypodium Mitchellae Baker, in Hemsl., Biol.

Cent. Am. Ill (1885) 664; Maxon, Contr. U. S.

Nat. Herb. 17 (1914) 410, pi 14; (1916) 548.

Described from British Honduras, whence, and from

Guatemala, several collections are now known; Nicara-

gua
; Panama.

i
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13a. Polypodium Shaferi Maxon, Contr. U. S. Nat. Herb.

17 (1914) 410, pi 13B; (1916) 549.

Described from Cuba (type, Shafer 8071) ; also,

Shafer 3475 ; Clement 2462, 4977, 5320 ; Morton & Acuria

3141; from Santo Domingo, Ekman 14884, Abbott 291a.

When P. Shaferi was described, it seemed different

from P. Mitchellae in stature (the latter perhaps twice

as large), pubescence of the lamina, and most notably

in the paleae. In 1916, Maxon redescribed the paleae

of P. Shaferi, showing them to be much alike in the two

species. As to stature, some more recent continental col-

lections—Bartlett 11727 and Johnson 888—are as small

as P. Shaferi. The pubescence of the upper surface of

/ Because of

the densely crowded, hirsute stipe-bases, the paleae of both

species seem to be completely suppressed in many speci-

mens, a phenomenon already familiar in Grammitis.

k14. X. Cookii (Underw. & Maxon) Copel., comb. nov.

Polypodium Cookii Underw. & Maxon, Contr. U. S.

Nat. Herb. 17 (1914) 408; (1916) 547.

Type from Alta Verapaz, Guatemala, Cook & Griggs

80. Now known from Costa Rica also (Standley 37725,

Brenes 4051). As described by Maxon, the sorus is al-

most axial on the acroscopic side of the vein. This posi-

tion, on the side of the vein instead of on top of it, be-

tokens an abortive branching of the vein.

45. X. caucana (Hieron.) Copel., comb. nov.

Polypodium caucanum Hieron., Bot. Jahrb. 34

(1904) 503 ; Hedw. 44 (1905) 96 ; Maxon, Contr.

U. S. Nat. Herb. 17 (1916) 548.

Type from Colombia, Prov. Cauca, alt. 2300 m., Leh-

mann 3257. Now known also from Ecuador, Venezuela,

British Guiana, Panama, Costa Rica, and Nicaragua.
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Most similar to X. Cookii. The sorus is well above the

base of the vein ; but the bending of the vein at the sorus

indicates in this case too a suppressed fork. In general,

;r than X. Cookii. The
shape of the segments is distinctive. The fronds are

conspicuously stout and rigid.

-16. Xiphopteris zurquina CopeL, sp. nov. (Plate 9.)

Polypodkim zurquinum Maxon, in herb.

X. gracillima, paleis rhizomatis lanceolatis 2 mm.
longis integris (non ciliatis) ; stipitibus dense fascicu-

latis, 1-2 cm. longis, ca. 0.25 mm. crassis, decidue setosis

;

lamina ca. 6 cm. longa, vix 4 mm. lata, utrinque breviter

angustata, setis 1 mm. longis adspersa, herbacea, ad cos-

tam gracilem pinnata; pinnis 1 mm. latis, apice rotun-

datis, basi paullo dilatatis, utroque latere costae 25-30;

vena simplici, inconspicua, sub hydathodo terminante;

soro infra mediam longitudinem venae imposito; spo-

rangns nudis, cellulis incrassatis annuli ca. 14.

^Costa Rica :

l
' Cerros de Zurqui, northeast of San Isi-

dro, Provincia de Heredia, altitude 2000-2400 meters."

Standley & Valerio 50495 (U. S. type) ; also, Cerro de

Las Lajas, Standley & Valerio 51598.

Related to X. caucana and X. Cookii, but more deli-

cate than either; like X. caucana in the position of the

sorus, but the vein not so bent as to suggest a forking.

xk
17. X. blepharidea (Copel.) CopeL, comb. nov.

Polypodium blepharideum Copel., Univ. Calif.

Publ. Bot. 19 (1941) 304, pi. 64.

Type and only known collection, Mexia 8147a, from
Peru (Huanuco, Distr. Churubamba, Cresta Santo Tori-

bio, alt. 2000 meters). The lower half of the frond is

pinnate to the costa.
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tA8. X
Polypodium serricula Fee, Gen. Fil. (1850-52)

fig. 1; Maxon
Contr. U. S. Nat. Herb. 17 (1916) 550.

Described from Guadeloupe, where it seems to be very
common, and known also from Dominica and Martinique.
Mettenius (Pol. 40) reduced this species to P. tricho-
manoides, and was followed by his successors until
Maxon. It is conspicuously different, however, in the

X
vein

sorus. The fronds are about 5 mm. wide—not 5 cm. as
misprinted by Fee in both of his texts. His figure is
correct.

'"±9. X. Williamsii f Ala -mri ^ rw^i «^^k „„„

Polypodium Williamsii Maxon, Contr. U. S. Nat.
Herb. 17 (1916) 547, pi. 34.

Because of the largely wingless rachis, this is in ap-
pearance the most distinct species of the genus.

"20- X. truncicola (Klotzsch) Copel., comb, nov.

Polypodium truncicola Klotzsch, Linnaea 20
(1847) 374; Mett., Pol. (1856) 40; Hook., Sp.
Fil. 4 (1862) 178; Maxon, Contr. U. S. Nat.
Herb. 17 (1916) 553.

Ctenopteris truncicola J. Smith, Hist. Fil. (1875)
184.

Klotzsch cited two Venezuelan collection*-Moritz 252
(torma major), from Colonia Tovar, and Moritz 333
(forma minor), from Merida, any essential difference be-
ween them, as he understood it, being in size. Mettenius
cited the same two collections. Hooker did also, and, in
addition, Fendler 211, from Venezuela, two collections by
^ameson from Ecuador, and a Jamaican collection (Pur-
re

), likely to be P. basiattenuatum Jenman. He re-
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marked that "Some of the Ecuador specimens are very

fine, large, and bear long rich brown-coloured hairs very

copiously, not only on the margins of the fronds, but on

the superficies ; still I have numerous samples showing, as

it appears to me, a passage from the one species to the

other" [i.e., P. truncicola to P. trichomanoides]

.

Maxon The

Moritz

sheets) ; Fendler 211 (3 sheets) ; Schluml erger, from
Guiana ; Pittier 9997, from Venezuela ; Killip & Garcia

33163, and Daniel 1121, from Colombia; Steyermark

W In

Moritz
Altogeth

x % sMoritz 252 must be the typecollection, and is uniform

;

v but the descriptions by both Klotzsch and Mettenius are

compiled from both Moritz collections. Thus, "stipite

nullo" applies to forma minor, but no. 252 has a short

stipe, as described by Mettenius. The two might repre-

sent distinct species ; but the specimens in hand and as-

x in a degree un-
familiar in the genus, wherefore I am disposed to regard
forma minor as juvenile.

Forma minor is really sparsely setose. Forma major,
the typical form, should never have been described as
«< „~.— • »»sparsim" pilose. Moritz
ately setose to the naked eye, but bearing so many broken
bristles that it must in nature have been densely setose.

The Wiggins collections from Ecuador are like those de-

scribed from the same land by Hooker, setose beyond
anything else in the genus, but the type must have been
very similar when fresh.

Klotzsch described the segments as " integerrimisJr,"
-

Mettenius

"superne

integerrimae vel hinc inde crenatae." One Wiggins
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plant has many segments incised on the acroscopic side.
All students of this group since Mettenius have treated

the presence or absence of setulae on the paleae as specifi-
cally diagnostic. Mettenius described the paleae of P.
truncicola as "sparse setosis." Maxon's key distin-
guishes P. truncicola from P. trichomanoides (and some
other^species) by "scales of the rhizome with bristle-like
cilia " ;

and his specimen of Moritz 252 includes strongly
cihate paleae. I detect no cilia on my specimen of this
collection, nor on most specimens bearing the same name.
One sheet of Fendler 211 bears two plants, one, as an-

. Maxon
tt
scales not ciliate," and therefore "not P. truncicola:'

But this plant is altogether like Moritz 333 (forma
minor)

.
My own impression is that in this case the cilia

on the paleae are not a diagnostic character.

20a. Polypodium andinum Hook., Second Cent. Ferns
(1860) PI. VI; Hieron., Bot. Jahrb. 34 (1904)
500; Maxon, Contr. U. S. Nat. Herb. 17 (1916)
552.

Type from Ecuador ; known also from Peru, Colombia,
and Costa Rica.

'

'The fronds seem destitute of stipes, and are decurrent
to their very base," (Hooker, I.e.). As far as the de-
scription shows, this is the most evident distinction from* truncicola. If P. andinum is a distinct species, it in-
cludes forma minor of X. truncicola. It may be noted
as a possible further distinction that P. andinum is lobed
rather less than halfway to the costa, and
somewhat more deeply.

!• X. trichomanoides (Swartz) Copel., Gen. Fil. (1947)
215.

Polypodium trichomanoides Swartz, Prod. (1788)
131; Syn. Fil. 33; Schkuhr, Krypt. Gew. 11,
Pi- 10; Hieron., Hedw. 44 (1905) 99; Maxon,
Contr. U. S. Nat. Herb. 17 (1916) 550, pi 35.

X
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Ctenopteris trichomanoides J. Smith, Hist. Fil.

(1875) 184.

Described from Jamaica, where it is very common, and
known also from Cuba (Clement 1008), Guatemala (sev-

eral collections), Venezuela (Killip & Rohl 37170), and
French Guiana (Leprieur). A commonplace looking

little plant except for the gibbous segments, a feature

correlated with the prolongation of the fertile veinlet

beyond the sorus. Because this was the first described
of a very homogeneous group of species, its name has been
misapplied to several others.

*

tr 22. X. basiattenuata (Jenman) Copel., comb. nov.

Polypodium basiattenuatum Jenman, Bull. Bot.

Dept. Jamaica II. 4 (1897) 114; Maxon, Contr.

U. S. Nat. Herb. 17 (1916) 551, pi. 36.

Described from and common in the Blue Mountains of

Jamaica
;
rare elsewhere in Jamaica. Its immediate rela-

tives are X. truncicola and the comparatively unknown
X. Sherringii.

'23. X. Sherringii (Baker) Copel., comb. nov. •

Polypodium Sherringii Baker, in Jenman, Journ.

Herb. 17 (1916) 552.

Maxon

Jamaica: "Newton district of the Port Royal Moun-
tains,

J
' rare

; alt. 4000-5000 feet. Described as charac-
terized by small stature (H-2 inches long, 3 lines wide),
densely congested fronds, sparse setae, and particularly
HTr 4- i-"\ y-v i i — _ . • AA * A —

Stiff

away from the rachis. It is little known—perhaps by a
single collection. I venture to transfer the name be-
cause if it blends with any other species it is with P. basi-

attenuatum, and P. Sherringii is the older name.
The National Herbarium contains three sheets from

eastern Cuba—Ehman 5209, Leon 77715, and Clement
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1736—identified as P. Sherringii. These are uniform
small (the largest frond 4 em. long), not congested, not
remarkably stiff, and notably sparsely setose. They
can apparently be X. Sherringii, but 1
attenuata.

^24. Xiphopteris Killinii fWl *m nm,

X

opteris Killipii Copel, sp. nov. (Plate 10.)
roiypodium Killipii Maxon, in herb.

X. rhizomate ereeto, valido, paleaceo, paleis parvis
(plerumque infra 1 mm. longis), lanceolato-ovatis, sub-
mtegns, apiculatis,- non ciliatis ; stipitibus fasciculatis,
1 cm. longis, gracilibus (ca. 0.3 mm. crassis), setosis;
lamina 15 cm. longa, 6-7 mm. lata, obtusa, basi angus-
tata, tenuiter herbacea, setis 2 mm. longis sat dense ves-
tita, ad alam angustam costae pinnatisecta ; segmentis
late oblongis, apice rotundatis et integris vel crenulatis,
supra basin dilatatis et contiguis ; venis omnino incon-
spicuis, fureatis sed ramo acroscopico tantum ad recep-
taculum sori sufficiente.

^Colonihi'a - '<r»^«4. mxr.i. o. ... . . ~ ,.

meters," Killip & Garcia 33887 (U. S., type).

900-2

X
eature being the shape of the segments, usually con-
tiguous above the base, but with an open sinus. The
microscopic characters are those of the genus—globose
sporangium, filiform pedicel, annulus of about 13 in-
durated cells, and globose, granular spores.

X. Buesii (Maxon) Copel., comb. nov.
Polypodia™, Buesii Maxon, Contr. Gray Herb.

165 (1947) 72.

^400™
Type

r

from ^P*- Cuzco; Cerro Chuyapi, alt.

meters. There is another specimen from the same
P ace and a third from Cabecera del Koribeni, all col-

d. by Bues
- Easily recognizable by the long attenu-
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ation of the lamina to stipes which are themselves long
for the genus. The paleae are mostly toothed, but not
ciliate. The segments are narrowly oblong.

i-26. X. nana (Fee) Copel., comb. nov.

Polypodium nanum Fee, Gen. Fil. (1850-52)

238; Hieron. Hedw. 44 (1905) 102; Maxon,
Contr. U. S. Nat. Herb. 17 (1916) 553.

Polypodium exiguum Fee, Crypt. Vase. Bres. I

(1869) 89, pi. 37, -fig. 1, nee alior.

Polypodium Blanchetid C. Chr., Bot. Tids. 25

(1902) 78.

Type from French Guiana; known also from British
and Dutch Guiana, Trinidad, Venezuela, Colombia, and
Brazil. Remarkably small; from the several other di-

minutive species, this is distinguished by the setulose

paleae; also, the segments are rather remote. As de-

scnbed.and figured, P. exiguum Fee has one conspicuous
peculiarity: the stipes are more or less half as long as
the lamina. So long as it is known by a single collec-

tion, this is regarded as fortuitous, rather than as specifi-

cally diagnostic.

•"27. X. daguensis (Hieron.) Copel., comb. nov.

Polypodium daguense Hieron., Bot. Jahrb. 34

(1904) 504.

type from the Dagua river, Colombia, at low eleva-
tions. A second collection, KiUip & Cuatrecasas 38419,
is from El Valle, "along highway from Buenaventura to
c*li, alt. about 100 meters." While hardly contiguous,
the segments are distinctly less remote than those of
X. nana.

™- X. hyalina (Maxon) Copel., comb. nov.

Polypodium hyalinum Maxon, Contr. U. S. Nat.

Herb. 17 (1914) 406; (1916) 554.
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Costa Rica: Endemic (seven collections known).
Fronds few; stipes terete; paleae conspicuous, up to 4
mm. long, their setulae small, weak, hyaline, inconspicu-

ous (these setulae are distinct in character from those of

species regarded as nearly related), segments erecto-

patent, oblong, each fertile one with two conspicuous
hydathodes.

1/29. X. setulosa (Rosenst.) Copel., comb. nov.

Polypodium setulosum Rosenst., Fedde Repert.

Nat. Herb. 17 (1916) 554.

Maxon

Type from Costa Rica, whence there are 4 other collec-

tions. Endemic. The setae range up to 2.2 mm. in

length.

^30. X. nimbata (Jenman) Copel., comb. nov.

Polypodium nimbatum Jenman, Journ. Bot. 24

(1886) 271; Maxon, Contr. U. S. Nat. Herb. 17

(1916) 554, pi. 37.

Type from Jamaica, where it is said to be rare (6 col-

lections in the National Herbarium) ; also in Cuba (9
collections), and Santo Domingo (Ekman II 12732, and
Valeur 623). The setae are about 1.0 mm. long.

Al oniorum
Polypodium Knowitoniorum Hodge, Amer. Fern

Journ. 31 (1941) 105, pi. 1, figs. 4-6.

Dominica: Several collections from the summit of
Morne Trois Pitons; one collection from Guadeloupe.
Fronds and segments broader than on most of its rela-
tives

;
the lamina is attenuate downward for a third of its

length, to a narrowly winged stipe. The bulge on the
acroscopic side of the segment is more evident than is

usual in X. blenhnmdeo
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*^32. X. blepharolepis ( C. Chr. ) Copel., comb. nov.

Polypodium blepharolepis C. Chr., Ind. Fil. Suppl.

I (1913) 58.

P. gracillimum Hieron., Hedw. 48 (1909) 250,

pi. 12, fig. 18, non Copel. (1905).

Described from Ecuador; plants are at hand so deter-
mined from Peru and Colombia. Very close to X.
blepharodes, even in such a detail as the setulae on the
paleae. The shape of the segments seems to be distinc-

tive. Both species are variable in the density of the
pubescence. The presence of subgibbous fertile seg-

ments is in both cases due to extension of the fertile

veinlet.

c33 X. blepharodes (M

Maxon
Herb. 17 (1914) 407; (1916) 554.

*

Type from Costa Eica, whence there are 50 collections

in the National Herbarium ; also in Guatemala (4 collec-

tions), and Panama (7 collections).

X. taenifolia (Jenman) Copel., comb. nov.

Polypodium taenifolium Jenman, Bull. Bot. Dept.

Jamaica II. 4 (1897) 114; Maxon, Contr. U. S.

Nat. Herb. 17 (1916) 555.

P. Sintenisii Hieron., Hedw. 44 (1905) 101.

Type from Jamaica ; type of P. Sintenisii from Porto
Kico. Known also from Hispaniola, Montserrat, St.

Kitts, Martinique, Guadeloupe, Grenada, Trinidad, Vene-
zuela, Surinam, Colombia. A large plant, commonly 15
cm. and sometimes even 25 cm. tall, and rather stiffly

erect.
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Dubious Species

Mem. Foug. VI (1854) 8,

fig

Maxon
Herb. 17 (1916) 556.

'

This species was based on a specimen sent misnamed
by Galeotti to Fee, purporting to be from Oaxaca, Mex-

ico. Nothing like it has been found again in Oaxaca.

Comparison with the type, presumably in Rio de Janeiro,

may show that it is some species, X. blepharodes for in-

stance, now known by a later name.

Excluded Species

Grammitis wittigiana Fee, Crypt. Vase. Bros. II (1873)

50, pi. 95, fig. 1.

This is included in Grammitis in my monograph of

the genus, and is mentioned here because Hieronymus
(Hedw. 44 (1905) 88) and Maxon (Contr. U. S. Nat.

Herb. 17 (1914) 406) treat it as an immediate relative of

X. serrulata.

Polypodium subflabelliforme Rosenst., Fedde Repert.

Sp. Nov. 7 (1909) 306).

Polypodium flabelliforme Lam. var. minus Hook.,

Sp. Fil. IV (1862) 187.

The National Herbarium contains Bues 529, identified

as this species. Each pinna has a strictly simple vein,

making it, by definition, a Xiphopteris. Rosenstock de-

scribes the vein as simple, or once, or more rarely twice

forked, and the sori as 1, 2 or 3 to the pinna. These
features make it a Ctenopteris, which is the apparent
affinity of Bues' specimen.

University of California, Berkeley.
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Equisetum pratense Ehrh. in Arctic Alaska

Nicholas Polunin

In my attempted appraisal of "The Real Arctic and
its Pteridophyta, ' n I concluded (p. 44) that, "Among
other Pteridophyta that require confirmation are reports
of Equisetum pratense Ehrh. as persisting north of our
southern boundary in some parts of Eurasia.

'
' This had

reference especially to such modern reports as those of
I. A. Perfilev2 from Kolguev Island, and of V. N. An-
dreev3 from two localities in the northeastern portion of

the Kanin Peninsula, which left very little room for

doubt that this plant indeed inhabited those low-arctic

parts of eastern Europe. Andreev's reports were ac-

cepted by Prof. Eric Hulten, who also reported the spe-

cies to go far north (possibly into the Arctic) in parts of

Asia.4 However, in view of the frequent misidentifica-

tion of other species (in particular some phases of the

notoriously variable E. arvense) as E. pratense, it was
felt wisest to withhold judgment on the propriety of ad-

mitting the latter, mainly southern species, into the arctic

flora.

I his policy of caution stemmed inter alia from Hul-
ten 's experience in preparing his great Flora of Alaska
and Yukon and from my own in other connections.
Thus W. Trelease5 reported E. pratense from "Reindeer
Station, Port Clarence (Walpole, 1419a, 1814)/' but
Hulten pointed out {op. tit. p. 52) that Walpole 's no.

1419a in the U. S. National Herbarium is E. arvense.

1 This Journal 41: 33-46. 1951.
*

Materialy k flore ostrovov Novoi Zemli i Kolguev, Arkhan-
gelsk 1-74. 1928.

TT^o^
a
^
erial k flore Severnogo Kanina, Trav. Mus. Bot. Acad. Sci.

URSS 23: 147-196. 1931.
4 Flora of Alaska and Yukon 1: 56. 1941.

389. 1904.
Exped
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W
no. 1814. Kecently I had a similar, and now all too com-

mon, disappointment in Minneapolis when shown in the

Herbarium of the University of Minnesota some sheets

labeled "E. pratense" that had been collected during the

last few years in other arctic parts of Alaska. My revi-

sion was confirmed on the spot by C. V. Morton, who
kindly offered further assistance in the quest. My take-

up was to ask whether he could not find Walpole's no.

1814 which did not appear to be in any of the other her-

baria to which plants of the Harriman Alaska Expedi-
tion had been distributed and which might yet be in the

U. S. National Herbarium. Some time after his return

to "Washington, Mr. Morton wrote: "We do have Wal-
pole's no. 1814 from Port Clarence. It is a mixture.

There are three plants on the sheet, one of which is

E. arvense and the other two are E. pratense. ... I am
sorry to say that we have no specimens of pratense from
Siberia nor from any part of Asia. '

'

So ended my search, in herbaria of two continents,

for a specimen of E. pratense from the real Arctic, to

whose confirmed flora it should now be added—making a

total of 36 species of Pteridophyta (8 of them Equiseta)
so far known therefrom. Walpole's no. 1814 is before

me as I write this note. .The label reads "Equisetum
pratense Ehrh. On tundra at Teller Eeindeer Station,

near Port Clarence. No. 1814, F. A. Walpole, collector.

Aug. 12, 1901," but in spite of an annotation "E. pra-

tense W Morton
ported, a mixture in which the largest, central specimen
is clearly of E. arvense (as earlier noted in ink by, pos-
sibly, Hulten). E. pratense can scarcely be at all com-

m
by several good collectors—including, in 1949, Miss
Edith Seamman, sometime Secretary of the American
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Fern Society, who has recognized and collected the spe-
cies very widely on numerous occasions in the subarctic
parts of Alaska, and from whom there is in the Gray
Herbarium a fine sheet from as near as Nome.

IVERSITY

Shorter Notes
Will Ferns Grow Well under Black Walnut

TreesT—The question in the title might well be restated
in a somewhat broader form : Are there any tree species

unfavorable
terns? The problem involved is not thai preseniea Dy
such voracious feeders as sugar maple and Norway
maple, which speedily occupy any available soil with
such a mass of rootlets that water and even soil space
seem to be preempted. Kather, it concerns the possible
excrehon into the soil of substances toxic to other plants,
that such a possibility may exist was first brought to my
attention in the first decade of this century when the
•New York Botanical Garden staff members were consid-
ering whether the absence of undergrowth in their Hem-
lock Fbrest might be due to emissions from the roots of
the hemlocks. More recently, the question has been re-
vived by an article in a tree pamphlet in which a dele-
terious effect on white pines was ascribed to black wal-
nuts, and also to

«

' locusts, '
' genus not specified.

Jne question is raised here as one on which some of our
tern gardeners and field students may have observations
o offer. It is further suggested that experimental

studies should be fairly easy to set up. Basically, the
Problem is one of "antibiotics," in which the competitors
are not moulds and bacteria or other microbiologic enti-
11 *, but ordinary forest plants. However, aside from
observations of the occurrence of flourishing fern patchesm black walnut groves, an experimental line of attack
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*

will require competing cultures under controlled condi-

tions, e.g., prothallial cultures of common ferns with

treatment with infusions of black walnut root materials.

—E. C. Benedict.

The Decorator Discovers Ferns.—'

' What captivated

him most was the fernery. If only the grace and beauty

of the Fern Leaf could be captured on fabric ... it would

lend sparkle and excitement to any room, and color

scheme. . . . And so 'Fern' was born ... a pattern that

brings into your home the freshness and beauty of Nature

herself. ... At all leading department stores and drapery

shops in the Metropolitan area and throughout the coun-

try.
'

'

So ran a page advertisement in the newspaper maga-

zine supplement "This Week," Sunday, March 30, 1952,

to record the origin of a new chintz. The page further

told how the idea came to the advertiser, Kandell of Fifth

Avenue, New York City, as the result of a visit to the

fern house at the Brooklyn Botanic Garden.—R. C.

Benedict.

The Common Brake for Brides.—The writer did a

"double take" the other day, while hurrying through a

large New York department store (Gimbels may have

this advertisement). Setting off a special cascade of

bridal lace veiling, a much divided fern leaf registered

on what had been unconscious vision. More surprising

was the fact that the fern in question was the common
brake, Pteridiwn. The leaf had been given the treat-

ment used sometimes for florists' fern decorations, that

of impregnation and coloring to a dark, metallic green,

but there was no denying its effectiveness. Does any-

one know just how this preservative process is carried

out ? It might be of interest to Journal readers.—R. C
Benedict.



Recent Fern Literature 115

Recent Fern Literature

One of our members, Dr. Arthur H. Graves, has just
published a new tree book, 1 which follows the same gen-
eral pattern as an earlier book that he published with
Miss Hester Rusk, which was issued with the imprimatur
of the Brooklyn Botanic Garden, where Dr. Graves
served for many years. This new text, however, covers
a wider territory, the northeastern states, and has the
further advantage of being illustrated by the beautiful
pen and ink drawings of Miss Maude Purdy.
Ferns and trees are almost invariably companions,

with ferns the beneficiaries. However, in forestry soil

studies, certain non-woody plants are designated as "in-
dicators '

' and accepted as having significance in denoting
a particular type of soil. That would probably be the
only basis upon which some fern service to tree study
might be claimed. Very rarely in the northern states is

the relationship any closer that of shade and shelter, but
farther south, trees are frequently the actual substratum
upon which ferns may grow. Even in the north, tree
trunks are sometimes made use of as fern habitat. Years
ago, I reported such an instance in which the presumptive
l»ne-demanding walking fern had established a healthy
colony on the base of a tree.

At any rate, Dr. Graves has added a fine looking and
I believe valuable new aid to the field of tree lore. One
notable feature is the inclusion of the commoner culti-

vated trees.—R. C. B.

American
Meeting Mrs

Mann, Jr., entertained 32 members of the American Fern
Society and their friends at a meeting in their garden in

1 Illustrated Guide to Trees and Shrubs, pp. 1-240. pi. I-XLV.
'gs. 1-116. 1952. Published by Arthur H. Graves, Wallingford,
Conn. $4.oo.
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Roselle, New Jersey. Among those present were our

President, Dr. R. C. Benedict, and our former President,

Mr. Joseph Ewan. Mr. Mann's fine garden contains

about 150 different species and varieties of ferns, 135

of them indicated by name markers. One of the ferns

that interested the visitors was the little New Zealand
species Blechnum penna-marina. Mr. Mann demon-

i

strated his method of raising ferns from spores, which
contains some unusual features of interest, The meeting

resulted in three new members for the Fern Society.

New Members

Mr. John Beckner, 736 Myrtle Way South, St. Petersburg, Florida
Mrs. E. M. Burns, 26 Edgewood Road, Summit, New Jersey
Mr. Thomas Darling, Jr., 382 37th Place, S. E., Washington, D. C.

Mrs. John Van Haste, 172 Pasadena Place, Hawthorne, New Jersey
Mr. Harry A. Herbott, 3rd., Wycombe, Bucks County, Pennsylvania
Miss Elinor Merrell, 40 East 57th St., New York 22, N. Y.
Mr. Eobert Millspaugh, 854 Humboldt St., Brooklyn 22, New York
Mr. Eichard M. Naylor, 23 Lake Hunter Drive, Lakeland, Florida

Mrs. Laurence F. Rainsford, 65 Anson Street, Charleston, S. Car.

Changes of Address

Dr. Sullivan Bedell, 2720 Park Street, Jacksonville 5, Florida
Miss Gladys Clarke, 7303 Trescott Ave., Takoma Park 12, Md.
Mr. Lloyd Crawford, 109 West Tallassee St., Wetumpka, Alabama
Mr. Cyrus Darling, Box 79, Brattleboro, Vermont
Mr. G. Russell Fessenden, 1703 Northern Parkway, Baltimore 12,

Md.

Mr. Nathan Fink, 16010 Glendale Ave., Cleveland 28, Ohio
Dr. Fred A. Quadfasel, Veterans Administration Hospital, Boston

30, Massachusetts

Mr. William F. Rapp, Jr., 2759 F St., Lincoln, Nebraska
Mr. Henry H. Scarborough, Jr., Department of Botany, University

of Massachusetts, Amherst, Mass.
Mr. Seymour Schreiter, 1540 East Genesee St., Syracuse 10, N. Y.

Mrs. Edward E. Terrell, 616 N. South St., Wilmington, Ohio
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Growing Ferns From Spores

"Walter F. Klelntschmidt

Most _._ ~«,^. VJ_* tv xmo^ xciiio nccu LU
do so only in small lots, and they use one of several
well-known methods: on a prepared culture medium
(agar or liquid), or on flower-pot chips, sphagnum, peat,
bark, or some other substratum. When it becomes nec-
essary to raise young ferns in very large quantities, how-
ever, as for student classroom study in universities, a
dependable standard procedure is needed. Certain im-
portant requirements must be met: the prothallia and
young sporophytes should be relatively uniform in size
and age, free from molds and algae, and available at a
set time and in considerable numbers—enough for study
by perhaps four or five hundred students. Also, it is
desirable that the materials and equipment be relatively
simple, standard, and easily available ; complicated media
and equipment such as those used in physiological re-
search are impractical.
The following method, which I have developed and

used at the University of Michigan, serves the above re-
quirements most efficiently. It is simple, and if the
technique is carefully followed, the results are gratify-
mg. This method should be of value not only where
materials are needed for classroom study, but in any
situation where large numbers of plants are desired;
and it may be suggested also to those who wish to raise

1952.f
Ume 41

'
No

'
3

'
of the Jouknal was issued September 22,
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ferns in smaller quantities but who have yet had no

experience in actual practice. The materials required

are listed first and then the procedure is described.

Materials

1. Viable spores : In connection with the spores, sev-

eral precautions should be taken which are obvious

enough, once realized, but often overlooked by the be-

ginner. Frequently a frond appears to be very fruitful,

when in fact the sporangia have all discharged their

spores, only occasional spores being left in a few sporan-

gia. On such a frond the numerous brown sporangia,

very small in size, give an illusion of copious spores, even

though the spores themselves are actually very few. It

is best, therefore, to pick a frond for spores on which at

least some of the sporangia are still young and undevel-

oped. In most ferns, a sorus which is soft and white or

pale green is still too young, while a sorus which is dry
and dark cinnamon-brown is likely to be too old. As a

rough rule-of-tlmmb, the tan sori are best. Examina-
tion with a good hand-lens is desirable, for in this way
it can often be seen whether the sorus is too old. A
sorus which has a mixture of immature whitish sporangia
and sporangia Avhich have discharged is ideal.

To obtain the spores, it seems best to place the whole
fertile frond of small-leaved ferns, or several pinnae of

large-leaved ferns, into a perfectly fresh, clean white

envelope. If there is a chance of contaminating spores

being attached to the frond (as there almost certainly
is if the fern has been growing near other fern species),

it is desirable to wash the under surface of the frond in

a strong flow of water from a tap, and dry it quickly
with paper towels or Kleenex before placing it in the

envelope. If the envelope containing fern material to

be raised is then kept in a dry place for a period of sev-

eral days, the sporangia will automatically discharge,



Growing Ferns from Spores 119

filling the envelope with the fine spore "dost" Tap-
ping the envelope at this time will force the spores to
pile, up along one edge, and they may be collected here
tor sowing.

When preparing the spores for sowing, it is most im-
portant that all pieces of the dried leaf and plant mate-
rial other than the spores themselves be removed as
thoroughly as possible. A pair of fine, pointed forceps
is desirable for this. The reason is that small pieces of
leaves or other vegetative materials tend to become moldv
very rapidly and infect the culture.
One other caution should be given if the materials are

to be used for teaching purposes, where sex organs are
to be examined by students. (If the objective is merely
the raising of young ferns, however, this need not be
considered.) This is the danger or growing ferns which
are poor in female organs. Many of our commonest
terns in greenhouses have a peculiar method of repro-
duction known as apogamy, wherein the normal sexual
fusion of sperm and egg is not required to form the
new fem-plant; the new fern simply grows directly from
the sexual plant. In these ferns, the sexual plants or
Prothallia boar abundant male organs (antheridia), but
usually few, or even no, female organs (archegonia).
Obviously such plants are not desirable for teaching the
normal biology of ferns. It may be surprising to some
o realize that all of the common ferns of greenhouses
isted below are now known to be apogamous. and other
species are constantly being found : Pin-is cretica (and
other brakes), Adianiutn hispidulum, Pellaea atropur-
P*reo (and other cliff-brakes), Cyrtomium falcatum
(and other holly-ferns), and Asplenium resillrns (and
other spleenworts). Therefore, in planning materials
for classroom use, it is well to know beforehand whether
a fern is apogamous. Complaints of difhVulties of find-
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ing archegonia are perhaps due to this factor more than

any other. "When, however, it is only desired to obtain

many young fern plants, apogamous species are often

best, as these grow rapidly, not requiring fertilization

for their production.

One last caution regarding spores is offered. Certain

ferns, such as most examples of Scott's spleenwort (As-

plenosorus ebenoides), various Dryopteris hybrids, and
the Boston-fern (Nephrolepis exaltata var. bostoniensis)

are sterile, even though they may have normal-appear-
ing sporangia. The spores of such ferns are abortive

and mostly incapable of germinating.

2. Soil medium : A wide variety of soils may be used
for growing fern prothallia. Some workers use peat.

Others use ordinary dark humus soil collected in woods.

In my own work, I use a humus of oak leaves that have

thoroughly decayed. Using three parts of this with one

part of coal ashes has been most successful. It is pos-

sible to grow ferns without sterilizing the soil, and some
prefer to do their work with unsterilized soil. How-
ever, if uniform and dependable cultures are desired,

it is preferable to sterilize the soil before using it, for

otherwise there is the chance of the development of blue-

green and other algae, as well as molds of various types,

which interfere seriously with the growth and develop-

ment of prothallia, and which may, in fact, kill the en-

tire culture. Also, especially in teaching material, it is

desirable to have prothallia as free as possible of dis-

tracting contaminants, even if they do grow successfully

in association with these.

3. Containers: Flat, porous pots made of earthen-

ware, 6" to 12" in diameter if circular, or along one

side if square, are suitable. These should be approxi-

mately If inches deep for the best results in the pro-

cedure which I use. The pots should be covered with a
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piece of glass, at least until the young sporophytes have
reached the stage of having two or three leaves. In the
earliest stages of growth of the prothallia from spores,
the soil surface is exposed and especially subject to the
growth of algae. A uniform and nearly continuous cov-
erage by prothallia appears to limit the appearance of
algal scums on the soil surface.

4. Sterilization: An ordinary kitchen oven is suit-

able for sterilization of culture dishes, and I have used
one successfully for a number of years. However, if

the greenhouse, is provided with one, a standard auto-

clave for sterilization is probably more efficient.

5. Flat metal pan : Galvanized sheet metal may be
made up and soldered into a flat square pan about three

inches deep, the size and shape depending on the need.
The pan is filled with water about three quarters of an
inch deep, and is used for wetting the cultures from
below.

Procedure

The soil mixture should be slightly damp, so that when
squeezed, it forms a weak lump which breaks apart
readily. It is put into the pots up to one-half inch from
the top edge and firmly and evenly pushed down. Then,
through a fine-mesh screen (the meshes about £"), a

quarter-inch layer of the same soil is sifted over the

surface. This layer is now pressed very smoothly and
evenly with a flat board. (Other workers prefer a finer

mesh screen than the one above.

)

When the pots have been prepared in the way de-

scribed, they may be placed in an oven for two to two-

and-one-half hours at a temperature of 350° F., or in an
autoclave under 15 pounds steam pressure, 240° F. tem-

perature for an hour. At the same time, the glass covers

for the pots may be sterilized, but they should not be

Put on the pots at this stage. At the end of the period
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indicated, the oven or autoclave is allowed to cool down
to room temperature. The glass covers are put on the

pots as soon as possible after removing them from the

cooled sterilizer, without time for exposure of the soil

surfaces to contamination.

The pots are then placed in the metal pan in enough

water (approximately three fourth of an inch) to keep

the soil thoroughly dampened. Before placing the pots

there, however, it is well to clean out the pan very care-

fully by washing with a solution of one teaspoon of

Lysol per gallon of water, and then rinsing thoroughly

with tap water. The covered pots should remain in the

pan for several days to reach the proper condition of

moisture before the spores are actually sown. The
square pot is tipped, with one side resting on the rim of

the metal pan so that only about half the base of the pot

is submerged at a time. By rotating the pot daily, all

parts will soon be equally damp.

Sowing the spores may be done in either of two ways.

Perhaps the better way is to place them in an ordinary

atomizer, as in this way it is possible to cover the soil

surface evenly. However, if the number of spores is

somewhat limited and it is necessary to avoid losing any

of them, they may be sowed by scattering them care-

fully from the edge of the envelope containing the spores.

If the atomizer is used, it must be boiled and cleaned

carefully between sowings of different species, other-

wise mixed cultures will result. In sowing the spores

it is desirable to avoid opening the pots longer than

necessary. The pots should therefore be removed from

the water pan and placed on a table, and when the spores

are ready to be distributed, the glass covers should be

removal only briefly. The air in the room must be still

during the sowing, and the glass covers replaced as soon

as the sowing is finished.
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Once the spores are sowed, the pot is replaced in the

pan of water. The cultures should not be exposed to

direct sunlight nor to high temperatures of 85° or above.

Direct sunlight will probably kill the prothallia. For

this reason it is good to place the culture pan in a shady

place. My procedure is to keep the pan under a wooden

frame covered with a couple of layers of cheesecloth.

This gives a diffused, soft light which promotes a good

growth.

It takes roughly two or three weeks for germination

to start. The actual germination of the spores is diffi-

cult to observe with the naked eye, as the small pro-

thallia at first are made up of merely a chain of three

or four green cells and two or three narrow, colorless

cells (rhizoids) which become attached to the soil surface.

At the end of a month, the soil surface should appear

slightly greenish with the numerous very young pro-

thallia. It takes about two more months for the pro-

thallia to become full-sized, heart-shaped, sexual plants,

about one-fourth to one-half of an inch long, the stage at

which they are generally used by the classes.

Though in apogamous ferns, the new fern-plants ap-

pear simply by growing out of the notch of the pro-

thallium into a leaf, fertilization is required in ferns

with the normal sexual life-cycle. This depends on the

presence of free water droplets, as the sperms produced

in the antheridia must swim to the archegonia inside

which they fertilize the egg. Free water, therefore,

must be provided. In the evenings, when the surround-

ing air cools off enough to produce drops of water on the

under side of the glass cover, a sharp shake of the pot

will make the drops fall off and spatter on the prothallia

below. In difficult cases it may be necessary to place

the culture dish
?
cover off, under a box for several days

until the surface becomes sli^htlv dry, and then carefully
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spray the surface with about TVth inch of water. This

seems to stimulate the opening of the sex organs and
makes possible fertilization. Another month or so is

usually required for the young sporophytes, which de-

velop from the embryos, to become large enough to be
conspicuous.

The first leaves of most ferns tend to be more or

less fan-shaped ; but by the time the plants have several

leaves, the leaf shape is more like that of the adult leaves

with a more or less distinct midrib. At the stage of

one to three leaves per plant, the cultures are best for

classroom study of the attachment of the young fern-

plant to the prothallium. After this stage, the pro-

thallium becomes brown; it soon shrivels up and the

sporophyte becomes entirely independent. If any of the

plants are wanted in the mature condition, they should

be transplanted at the stage of from five to eight leaves,

after the prothallium has withered.

Botanical Gardens, University of Michigan.

Associated with Black Walnut Trees1

Maurice Brooks

in

Will

trees ? " is answered by studies of mine which have been
recently published (Brooks, 1951). Dr. Benedict con-

sidered the possibility that black walnut trees (Jnglans
nigra) might give off toxie substances from their roots

that would be deleterious to ferns. In the course of my
study it became evident that many pteridophyte species

find conditions favorable to their growth within the root-

spread of standing black walnut trees.

To summarize briefly the methods used and results ob-

i Scientific Paper No. 463, West Virginia Agricultural Experi-
ment Station.

6 6
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West
Maryland, Ohio, and Michig

for study. On a field data sheet all prominent vegeta-

tion within a 60-foot radius of the tree trunk (approxi-
mately one-quarter acre) was plotted. Detailed study
was given to plots of one meter diameter located at the

cardinal compass points within and without the root-

spread of the trees. Tree species, woody shrubs and
vines, and herbaceous species within the 60-foot radius

plots were listed.

Striking differences were found in the vegetative

makeup within and without the root-spread of walnut
trees. Low-value grasses such as Broomsedge (Andro-
pogon virginicus), Nimblewill (Mahlenbergia Schreb-
en), and Poverty Grass (Danthonia spicata) were of

common occurrence outside the root-spread of walnuts,

but were much less common within the trees' root-spread.

Blackberry (Bubus spp.) occurred on the plots 94 times

outside root-spread and only twice within root-spread.

Black raspberry (B. Occidentalls) was found on 37 of the

300 plots outside root-spread, and on 184 of the plots

within root-spread. Within the root-spread high-value

grasses such as Kentucky bluegrass (Poa pratensis),

timothy (Phleum pratense), redtop (Agrostis alba), and
orchard grass (Dactylis glomerata) were much more
common than they were outside. The same was true of

legumes having high forage value.

From the study it appears also that a genuine antag-

onism exists between black walnut and certain other

plants of high agricultural or ornamental value. Pota-

toes, tomatoes, and alfalfa when planted within the root-

spread of walnuts frequently wither and die. The same
thing is true of apple trees and shrubs of the family

Ericaceae. Actual contact between the roots of these

plants and of living black walnut seems to be necessary

before this effect is produced.
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TABLE I

Pteridophyte Species of Frequent Occurrence under Black Walnut

Pteridophyte Species

Ebony Spl< nwort (Asplenium platyneuron)
Silvery Spleenwort (Athyrium thelypteroides)
Lowland Lady Fern (A. asplenioides)
Christmas Fern (Polystichum acrostichoides)
Marginal Shield Fern (Dryopteris marginalia)
Intermediate Shield Fern (D. intermedia)
Fragile Bladder Fern (Cystopteris fragilis)

Obtuse Woodsia (Woodsia obtusa)
Hay-scented Fern (Dennstaedtia punctilobula)
Sensitive Fern (Onoclea senBibilis)

Cinnamon Fern (Osmunda cinnamomea)
Dissected Grape Fern (Botrychium dissectum)
Common Grape Fern (B. dissectum var. obliquum)
Common Horsetail (Equisetum arvense)
Ground Pine (Lycopodium complanatum var. flabelliforme)

TOTAL OCCURRENCES

Number of
Occurrences
Within Root-
spread of 300
Walnut trees

Number of
Occurrences
Outside Boot-
spread of 300
Walnut trees

73 21

23 4
36 13

91 38
41 16
54
11

20
5

18
24

11

10
12 5

11 7

31 14

78 14

12 4
e} 19 7

>

H

o

534 189
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Turning now to the relationship between pterido-
phytes and black walnut, Table I lists species that oc-
curred ten or more times within the 300 plots, together
with the number of their occurrences within and with-
out the root-spread of walnut trees.

From Table I it seems clear that standing black walnut
trees produce a habitat suitable to the requirements of
many pteridophytes. Persons seeking grape ferns might
well conduct their searches within the shade of walnuts.
Ebony spleenwort and lady ferns often grow with un-
usual vigor, and with great proliferation of varieties,

under walnut.

In addition to the fifteen species listed in Table I,

there were other pteridophyte species which occurred
fewer than ten times on the 300 plots, but which are

nevertheless worth noting. Some of these are discussed
below.

Lance-leaved Grape Fern (Botrychium lanceolatum
yar. augustisegmentum) . This fern of moist cool woods
is local and rare in the area covered by this study, but

m
County, "W

"West Virg

in Pocahontas

Rattlesnake Fern (B. virginianum) . Comparatively
few of the 800 walnut plots studied were in dense woods
where this species is likely to occur. In such situations,

however, it was found seven times. It occurred as fre-

walnut

ie Fern This

species, rare in the region, was found four times within

in

root-spread.

Interrupted Fern (Osmunda Claytoniana). For some

reason, this species did not occur commonly under wal-

nut, and was more frequently found in plots outside



128 American Fern Journal

root-spread. Observations were, however, too few to

warrant any conclusion from this.

Climbing Fern (Lygodium palmatum). Climbing

Fern is rare and local in the area studied. It was found

growing under walnut on two occasions, once in Preston

County, and once in Upshur County, both in West

Virginia. In view of its preference for intensely acid

soils, this seems noteworthy.

Northern Maidenhair Fern (Adiantum pedatum).

"Were black walnut a more common tree in dense forests,

this species would undoubtedly have been noted on the

plots more frequently. There were no significant differ-

ences in its occurrence within and without walnut root-

spread.

Eastern Bracken (Pteridium latinsculum) . This spe-

cies was found only once under walnut, although it oc-

curred seven times in portions of plots outside root-

spread. Apparently soils under walnut trees do not

suit its needs.

Purple Cliffbrake (Pellaea atropurpurea) . In sites

examined there were occasional limestone ledges out-

cropping under walnut. On some of these, this species

grew, along with other calciphiles. Since contact be-

tween these plants and walnut roots was usually impos-

sible, their presence seemed to have no significance so far

as the present study is concerned.

Narrow-leaved Spleenwort (Athyrium pycnocarport).

Occasionally found under walnut, this species wras as

likely to be outside as inside the root-spread.

"Walking Fern (Camptosorus rhizophyllus). Exposed

rock ledges under walnuts often shelter this species, but

for reasons mentioned under purple cliffbrake, there

seems to be no direct relationship between the fern and

the tree. On two occasions, however, young walking

fern plants were found growing on the base of walnut

trunks. It is interesting, although probably not signifi-
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cant, that the only two colonies of the presumed hybrid,

Scott's spleenwort (Asplenosorus elenoides) which the

writer has found have been under walnut trees.

New York Fern (Thelypteris noveboracensis). This

species, so frequently associated with beech, seldom oc-

curs under walnut. Within walnut root-spread it was

found only three times ; on plots outside root-spread four-

teen times.

Broad Beechfern (Phegopteris hexagonoptera) . This

species was found under walnut nine times, just missing

inclusion under Table I. It occurs as frequently under

the shade of other trees outside walnut root-spread.

Some of the factors which operate to create habitats

suitable to ferns under black walnut trees should be ex-

amined more closely.

Shade. According to Smith (1942) black walnut trees

are usually high-crowned, and cast a lighter shade (by

actual photometer tests) than any other common tree in

the region. Naturally, a shaded area in a pasture field

would favor the presence of ferns. On many of the plots

examined, however, there were mature trees of other

species. It seems significant that such species as Christ-

mas fern, ebony spleenwort, and the grape ferns were

much more common under walnut than in any other situ-

ations. Perhaps the light shade of Avalnuts may suit

the needs of these species.

Soil pH. On limestone soils pH under walnuts was

markedly higher than in surrounding areas. On acid

soils the differences were even more conspicuous, 756

samples taken under 189 trees averaging 5.8, whereas

the same number of samples taken outside walnut root-

spread averaged 5.1. This higher soil pH would cer-

tainly be favorable to some fern species, and might tend

to inhibit others. It is noteworthy, however, that even

under walnuts pH is often low enough to permit the
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presence of many species which we regard as "acid-

loving.
'

'

Other Chemical Factors. The inhibitory effect of

contact with walnut roots on apple trees, potatoes, to-

matoes, alfalfa, blackberry, rhododendrons and other

heaths, and shrubby cinquefoil has been attested by many
field observations in different parts of the range of black

walnut. walnut roots a sub-

stance called juglone may be extracted. Juglone is a

napthaquinone, closely related to other substances which
have been proved toxic to certain plants. Experiments
have shown that in vitro juglone is capable of causing
wilting and death of tomato, potato, and alfalfa plants.

Perhaps juglone is the chemical agent responsible for

antagonisms between walnut and certain other plants,

or the picture may be much more complex.
The other aspect to the problem, which, so far as the

writer knows, has received no investigative attention,

is as to what there is in the soil under walnut trees that

creates a habitat peculiarly favorable to the seeding and
growth of certain plants. The presence of black rasp-

berry under 184 of the 300 trees examined has already
been mentioned. Kentucky bluegrass occurred under
215 of the 300 trees. It scarcely seems likely that shade,

moisture, and soil pll are alone responsible for this. In

the complexities of soil-chemistry there may lie the an-

swer to the presence of so many ferns under black

walnuts.

Division of Forestry, West Virginia University,

MORGANTOWN, WEST VIRGINIA.
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Two Variations of Pteridium aquilinum

Bernard Boivin

i

The specimens cited below are preserved in the her-

barium of the Department of Agriculture, Ottawa,

Canada (DAO), or in the Marie-Victorin Herbarium of

the Botanical Institute of the University of Montreal

(Mtr).

Pteridium aquilinum (L.) Kuhn var. latiuseulum (Desv.)

Underw.
Range extension:

Manitoba: Biding Mountain National Park, Forestry camp,

roadside, common in patches, July 13, 1948, J. S. Eowe 330

(DAO) ; Victoria Beach,* July, 1929, M. G. Dudley (DAO) ; Indian

Bay, June 7, 1941, M. G. Dudley (DAO) ; Sandilands Forest Re-

serve, common in dry pine woods, July 13, 1949, A, J. Breitung

7905 (DAO) ; Lac du Bonnet, precambrian rock outcrops, common,

July 7, 1949, A. J. Breitung 7478 (DAO).
Alberta: Waterton, woods above Cameron Creek, August 28,

1939, E. H. Moss 500 (DAO) ; Waterton Lakes Park, Lodgepole

Pinewoods, August 21, 1941, E. E. Moss 1291 (DAO).

This variety has been known to occur in Manitoba for

perhaps as much as half a century. However, it was not

mentioned for that province in the monograph of the

genus by R. M. Tryon, Jr.2

Pteridium aquilinum var. champlainense Boivin, var. nov.

Frons (3)-4r-6-(10) dm. longa, vernatio aequalis;

lamina (2.0)-2.5-4.0-(6.0) dm. longa, ovata vel late

ovata nunquam ternata; rachis puberulenta; pinnulae

supernae puberulentae, margine ciliatae, infernae pubes-

centes, saepius oblique insertae.

1 Contribution No. 1183 from the Division of Botany and Plant

Pathology, Science Service, Department of Agriculture, Ottawa,

Canada.

2 Rhodora 43: 1-31, 37-67. 1941.
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Quebec: Charlevoix: Les Eboulements, Saint-Joseph, alt. env.

300 m., le long d'un fosse, 25 juin, 1937, Boivin 1066 (DAO type,

Mtr.). Argenteuil: Grenville Twp., Cone. 2, lot 21, Eouge Kiver,

path by river, August 13, 1941, Minshall 2600 (DAO). Pontiac:

Bristol Twp., Norway Bay, near Wharf Eoad, sandy places, August

4, 1941, Zinck 1035 (DAO). Montcalm: Eawdon, 20 aout 1927,

Boy 95 (Mtr). Beauce: East Broughton, terrains serpentineux, 27

aout, 1940, Victorin, Boivin and Kucyniak 4118 (DAO, Mtr).
Megantic: Black Lake, sur les collines de serpentine, 11 aout,

1936, Victorin, Bolland and Dominique 46 688 (Mtr). T£mis-
couata: Lamy-sud, colline exposee, 8 juillet, 1938, Kucyniak and
Tardif 199 (Mtr); id., endroit exposS, champ ouvert, 206 (Mtr).

Ontario: Nipissing: North Bay, railway gravel, Sept. 13, 1945,

Groh 2625 (DAO). Thunder Bay: Sibley Twp., Lake Marie
Louise, September 4, 1936, Taylor, Losee and Bannan 58 (Mtr).

Manitoba: Hadashville, July 18, 1936, E. T. Howe (DAO).
Michigan: Keweenaw: Keweenaw Peninsula, Copper Harbor

Cemetery, openings in woods in sandy soil, August 28, 1949, Frank-
ton and Senn 1106 (DAO) ; open rocky summit of East Bluff, July
19, 1950, C. D. Richards 3737 (DAO).

This variety has the size, insertion of pinnules, and
vernation characteristic of var. latiusculum (Desv.)

Underw., but the ovate limb and non-ternate appearance
characteristic of var. pubescens Underw. The pubes-

cence is similar to that of the latter, but much less dense,

the former being glabrous beneath or pubescent along
the midnerves only. Other specimens reported as var.
A^^ A M t--^. _<-i_ _-». _^> _ _ V ^^. m &

land (Michigan) probably belong to t

Of the latter, R. M. Tryon, Jr., once w
Michigan, Ontario, and Quebec

Mackinac

©~""? ^xxuiaj. j.w, cuiu. v^ucuci; veil, ^/wi/c/o^v"«

probably occurs as a pre-glacial relic on or related to local
-m-i-.^<-»4.~1_ 11nunatak areas."

This statement of Tryon appears to be basically cor-

rect when applied to var. champlainense, but on the basis

of the additional data now available it seems possible

* Rhodora 43: 29. 194].
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to draw a fuller picture of the interglacial and postgla-

cial history of this variety as follows:

Pteridium aquilinum (L.) Kuhn may have become

transcontinental across Canada during the last inter-

glacial stage. The advance of the Wisconsin glacier pre-

sumably destroyed a large part of the distribution of this

species, especially the northern part, leaving var. pubes-

cens limited to the western United "States and perhaps

adjacent Canada, var. champlainense more or less iso-

lated around Lake Superior (Keweenaw, Sibley, and
Bruce Peninsulas) and var. latiusculum with a split-up

range, part along the eastern slopes of the Rockies, part

in the eastern United States. As the glacier began to

disappear, var. pubescens was able to move northward to

a limited extent, and var. champlainense was able to

spread along coastlines as far west as the eastern shore of

Lake Agassiz ( Hadashville
) , north and east along the

north shore of Lake Algonquin (North Bay), along the

north shore of the Champlain Sea (Norway Bay, Rouge
River, Rawdon, Les Eboulements), and to some extent

across on the south shore (East Broughton, Black Lake,

Lamy-sud), thus reaching its maximum distribution dur-

ing the Champlain Sea period, and hence the name.

"With the further disappearance of the glacier and the

regression of the Champlain Sea, the more aggressive var.

latiusculum was able to move north and west into the

newly available territory, to become by far the com-

moner variety from southern Manitoba eastward, while

var. champlainense was able to persist only in a few iso-

lated localities along former and present shorelines.

Division of Botany and Plant Pathology,

Department of Agriculture, Ottawa, Canada
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The English Names of North American Ferns

Una F. Weatherby

Mr. Weatherby,. shortly before his death, asked me
to write an article on the common names of ferns, as

listed in Maurice Broun 's Index to North American
Ferns, using this book as a model. He said he thought

such an article would be very useful, but he died before

I had a chance to discuss the matter fully with him.

Shortly after his death, I went through his rather ex-

tensive library and catalogued all common fern names,

but business and other writing caused me to put it aside

for two years. Last fall I went through all the pertinent

books and journals at the Gray Herbarium. Doubt-

less I missed some but I trust not many. Not having

Mr. Weatherby to consult I was fortunate in securing

the generous aid and advice of one of his former stu-

dents—Dr. Holla M. Tryon, Jr., now one of the leading

fern, specialists.

Mr. Weatherby
typed

W. L. Dix, which had been made for Mr. Weatherby for

a similar project but which was never completed. I

wrote Mr. Dix and asked if he would like to make this

a joint article, but he generously replied for me to go

ahead and use his list if I wished.

One of the most natural sources of the common names

of plants is merely an English translation of the Latin

name: Adianium Gapillus-veneris—Venus '-hair Fern.

Under this heading would also come cases where per-

sonal or place names are concerned

—

Asplenium Brad-

leyi—Bradley's Spleenwort; Woodsia oregana—Oregon

Woodsia ; or especial distinguishh

viride—Green Spleenwort.
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The more picturesque names are less easily accounted

for and often more locally used. Such names may be

suggested by the shape of the frond or the sori. Thus

the frond of Scolopendrium suggests a tongue, and the

fruit of the Botrychium a bunch of grapes, and so these

plants are called respectively Hart 's-tongue and Grape

Fern. The most localized names are often difficult to

understand by those unfamiliar with the habits and cus-

toms of the region, but they add quite a bit of interest

to the subject, especially the ones that came over from

England, e.g. : Osmunda regalis—Heart-of-Osmund.

Unfortunately there is often duplication of names

for several different ferns because the local people did

not distinguish between the species. Also the names

appear in many different forms ; but to make them con-

sistent and to economize space I do not give different

variations of obviously the same name.

I have listed the English names of each fern alpha-

betically, distinguishing the one most generally used

with an asterisk. All species or varieties for which no

common name has been found are omitted. In general

I have followed Broun 's nomenclature, except where Dr.

Tryon has made a few changes to bring it up to present

day usage.

As to the orthography, I quote a letter of Mr. Weather-

by 's on the problem of compounds

:

"Another matter with which we shall eventually have

to deal is that of orthography, which, as Mr. Dix points

out, is far from consistent in literature. We may, I

think, profitably give it preliminary consideration now.

The chief problem relates to compounds—a category

in which very many fern names belong. Scientific Eng-

lish suffers at present from two contradictory tendencies

an increased use of compound words and a decreased,

and often unintelligent, use of hyphens. (Indeed the
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hyphen is at once one of the most useful and most mis-

understood orthographic signs. ) To print all compounds
as single words, as is done in Standardized Plant Names,

however logical, is to go so far beyond contemporary

usage as to appear merely eccentric, and to make accept-

ance difficult. On the other hand to write what are

really compounds as separate words is to invite obscurity

and to throw too great a burden of interpretation on the

reader. Thus, if we write Wall Rue Spleenwort, the

reader is left in doubt whether we mean Wall Rue-

spleenwort or Wall-rue Spleenwort, but if we hyphenate
(Wall-rue Spleenwort) our meaning is obvious and un-

mistakable.

I would suggest that in all cases in which single-

word compounds have not been definitely established by
usage, we follow two rules : (1) that unit-modifiers should
be hyphenated—Wall-rue Spleenwort, Narrow-leaved
Spleenwort; (2) that names composed of two or more
words must be hyphenated when preceded by a modify-
ing adjective. Thus, Beech Fern standing alone may be

written as two words, the 'Beech' being treated as a

substantive used adjectivally, but in the phrase 'Long-
Beech-fern ' must be hyphenated. '

'

I am following his suggestions as to the use of hyphens,
and also his usage of capitals, whfch is, capitalizing those

specific names derived from a personal name or an old

generic name. He also preferred the genitive to the

nominative in English names (e.g. Goldie's Fern not
Goldie Fern), and the adjectival form rather than the

substantive (e.g., Cut-leaved Grape-fern, not Cut-leaf
Grape-fern). I have tried to gain consistency by fol-

lowing him in these respects.

ACROSTICHUAI

aj-reum L.: Leather Fern.
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Adiantum (Maidenhair)

Capillus-veneris L.: Black Maidenhair, Dudder-grass, Lady's
Hair, Lochair Fern, *Southern Maidenhair, Venus '-hair Fern.

Jordanii Miill. ex Kuhn : *California Maidenhair, Jordan ?
s Maid-

enhair, Maidenhair Fern.

melanoleucum Willd. : Fragrant Maidenhair.
pedatum L.: American Maidenhair, *Common Maidenhair, Five-

finger Fern, Lochair Fern, Northern Maidenhair, Umbrella Fern.
pedatum var. aleuticum Rupr.: Alpine Maidenhair, *Western

Maidenhair.

tenerum Swartz : *Brittle Maidenhair, Fan Maidenhair.
tricholepis Fee : Hairy Maidenhair.

Anchistea

Ch
Common Chain-fern, Gftint Chain-fern, 'Virginia Chain-fern.

Anemia

adiantifolia (L.) Swartz : Pine Fern.

Asplenium (Spleenwort)

Adiantum-nigrum L. : *Black Maidenhair-spleenwort, Black

Spleenwort.

Bradleyi D. C. Eaton: •Bradley's Spleenwort, Cliff Spleenwort.

cristatum Lam. : Hemlock Spleenwort.
cryptolepis Fern.: American Wall-rue, American "Wall-rue Spleen-

wort, Eue Fern, Rue Spleenwort, Eue-leaved Spleenwort, Stone
Fern, Taintwort Fern, Tentwort Fern, *Wall Eue, Wall-rue

Spleenwort, White Maidenhair.
dentatum L. : Toothed Spleenwort.
x Gravesii Maxon : Graves ' Spleenwort.
montanum Willd. : Mountain Spleenwort.
Palmeri Maxon : Palmer 's Spleenwort.
pinnatifidum Nutt. : Lobed Spleenwort, *Pinnatifid Spleenwort.

platyneuron (L.) Oakes : Brown-stemmed Spleenwort, *Ebony
Spleenwort, Screw Fern.

RESilieks Kunze: Black-stemmed Spleenwort, Dwarf Spleenwort,

Elastic Spleenwort, Little Ebony-spleenwort, *Small Spleenwort.

septentrionale (L.) Hoffm.: Forked Spleenwort.
Serratum L.: Wild Bird's-nest Fern.
X Stotleri Wherry : Stotler 's Spleenwort.
Trichomanes L.: Baby Fern, Black-stemmed Spleenwort, Dwarf
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Spleenwort, English Maidenhair, *Maidenhair Spleenwort, Eock
Maidenhair, "Wall Spleenwort, Waterwort Fern.

xTrudellii Wherry: Trudell's Spleenwort, Susquehanna Spleen-

wort.

vespertinum Maxon : Western Spleenwort.

VIRIDE Huds. : Green Fflrn. Grefin MflirlpTiTmir *ftrPPTi Rnlppnwnrt.

X ASPLENOSORUS

ebexoides (E. E. Scott) Wherry -(Asplenium ebenoides E. E.

Scott) : *Scott's Spleenwort, Walking Spleenwort.

Athyrium (Lady Fern) ; see also Biplazium.

alpestre (Hoppe) Eylands ex Moore: Alpine Beech-fern, *A1-

pine Lady-fern, Alpine Polypody.

alpestre var. americanum Butters: Western Lady-fern.
angustum (Willd.) Presl: Female Fern, *Lady Fern, Northern

Lady-fern, Upland Lady-fern.
*

asplenioides (Michx.) Eaton: Lowland Lady-fern, "Southern
Lady-fern.

Filix-femina (L.) Eoth ex Mertens: Back-ache Fern, Female
Fern, Female Spleenwort, *Lady Fern.

Azolla (Water Fern)

caroliniana Willd.: Carolina Azolla, Mosquito Fern, *Water
Fern.

filiculoides Lam.
; *Duckweed Fern, Fern-like Azolla.

MEXICANA Presl: Mnstiirita "Porn Wo+^ "F™,

Blechnum (ITard Fern)

occidentale L. : Hammock Fern.
serrulatum L. C. Eich : *Marsh Fern, Swamp Fern.
spicant (L.) J. Smith: Deer Fern, Hard Fern, Herring-bone

Fern, Snake Fern.

Bommeria

hispida (Mett.) Underw.: Dancing Bommeria, *Hairy Bommeria.

Botrychium (Grape Fern)

alabamexse Mnxon: Alabama Grape-fern.
biterkatum (Savigny) Under*.: St. John's Moonwort, •Southern

Grape-fern.

boreale (Fries) Milde: Northern Grape-fern.
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dissectum Spreng.: Autumn Grape-fern, Cut-leaved Grape-fern,
*Dissected Grape-fern, Finely-dissected Moonwort, Lance-leaved
Grape-fern, Ternate Grape-fern.

dissectum var. obliquum (Mulil.) Clute : Coarse-lobed Grape-fern,
Common Grape-fern, Feathery Grape-fern, Oblique Grape-fern,
*Ternate Grape-fern.

lanceolatum (S. G. Gmel.) Angstrom: Lance Grape-fern, Lanceo-
late Grape-fern, *Lance-leaved Grape-fern, Triangle Grape-fern.

lanceolatum var. angustisegmentum Pease & Moore
:

' Narrow
Grape-fern, Lance-leaved Grape-fern.

Lunaria (L.) Swartz: *Moonwort, Shoeless-horse, Spring-wurzel,
Tall Moonwort, XJnshoe-the-horse Fern.

Lunaria var. onondagense (Underw.) House: Underwood's
Moonwort.

matricariifolium A. Br. ex Koch : Branching Grape-fern, Daisy-
leaved Grape-fern, *Matricary Grape-fern, Meriden Grape-fern,
Wood's Grape-fern.

multifidum (S. G. Gmel.) Rupr.: Leather Grape-fern, *Multifid

Grape-fern.

multifidum, var. californicum (Underw.) Broun: California

Grape-fern.

multifidum var. intermedium (D. C. Eaton) Farw. [var. silai-

folium (Presl) Broun] : Leathery Grape-fern.
pumicola Coville ex Underw.: *Oregon Grape-fern, Oregon Moon-

wort.

simplex Hitchc: Dwarf Grape-fern, Hitchcock >s Grape-fern,
Little Grape-fern, Little Moonwort, *Simple Grape-fern, Small
Grape-fern, Small Moonwort.

simplex var. tenebrosum (A. A. Eaton) Clausen: Gloomy Grape-
fern.

virginianum (L.) Swartz: *Eattlesnake Fern, Rattlesnake Grape-
fern, Virginia Grape-fern, Virginian Moonwort.

Camptosorus

RHizophyllus (L.) Link: 'Walking Fern, Walking-leaf, Wall-
link.

Ceratopteris
deltoidea Bei diet: Floating Fern.
pteridoides (Hook.) Hieron.: Horn Fern, Floating Fern.

Cheilanthes (Lip Fern)

alabamensis (Buckley) Kunze: *Alabama Lip-fern, Smooth Lip-

fern.
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California (Nutt.) Mett. : ^California Lace-fern, Charming Lip-

fern, Lace Fern.

Clevelandii D. C. Eaton : Cleveland ?
s Lip-fern.

Cooperae D. C. Eaton: Cooper's Lip-fern.

Covillei Maxon: Bead Fern, *Coville's Lip-fern.

Eatonii Baker ex Hook. & Baker: *Eaton's Lip-fern, Scanty
Lip-fern.

Feei Moore: Baby Lip-fern, Fee's Lip-fern, Mountain Lace-fern,

*Slender Lip-fern, Tiny Lip-fern, Woolly Lip-fern.

Fendleri Hook.: Fendler's Lip-fern.

fibrillosa Davenp. ex Underw.: Fibrillose Lip-fern.
gracillina D. C. Eaton : *Lace Fern, Mountain Lace-fern.
intertexta Maxon : Coastal Lip-fern.

lanosa (Michx.) D. C. Eaton [C. vestita (Spreng.) Sw.] : *Hairy
Lip-fern, Clothed Lip-fern.

Lindheimeri (J. Smith) Hook.: Fairy-swords, *Lindheimer 's

Lip-fern.

Parishii Davenp. : Parish >s Lip-fern.
Pringlei Davenp.

: Lace Fern, *Pringle 's Lip-fern.
siliquosa Maxon [Cryptogramma densa (Brack.) Diels] : Dense

Cliff-brake, Indian 's-dream, *Oregon Cliff-brake, Pod Fern.
tomentosa Link

: Webby Lip-fern, *Woolly Lip-fern.
viscida Davenp. : Viscid Lip-fern.

Wootonii Maxon: Beaded Lip-fern.
Wrightii Hook.: Wright's Lip-fern.

Cryptogramma (Kock Brake)

crispa (L.) R. Br. var. acrostichoides (R. Br.) C. B. Clarke:
American Parsley-fern, American Rock-brake, Mountain Pars-
ley, *Parsley Fern, Pea Fern, Rock Brake.

Stelleri (S. G. Gmel.) Prantl: Fragile Rock-brake, *Slender
Cliff-brake, Slender Rock-brake.

Cyrtomium

falcat0m (L. f.) Presl: *Holly Fern, House Holly-fern, Japanese
Holly-fern, Licorice Fern.

caetotideum (Wall, ex Hook. & Grev.) Presl: Toothed Holly-
fern.

Cystopteris (Bladder Fern)

bumifera (L.) Bernh.: Berry-bearing Fern, Berry Bladder-fern,
tfulb-bearing Bladder-fern, Bulbiferous Bladder-fern, *Bulblet
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Bladder-fern, Bulblet Cystopteris, Bulblet Fern, Bulbous Blad-
der-fern, Common Bladder fern.

fragilis (L.) Bernh.: Brittle Bladder-fern, Brittle Fern, Common
Bladder-fern, Cup Fern, *Fragile Bladder-fern, Fragile Fern,
Prairie Fern, Upland Brittle-fern.

Montana (Lam.) Bernh.: Alpine Bladder-fern, ^Mountain Blad-
der-fern, Mountain Cystopteris.

Dennstaedtia

punctilobula (Michx.) Moore : Boulder Fern, Fine-haired Fern,

Fine-haired Mountain-fern, Gossamer Fern, Hairy Dicksonia,

*Hay-scented Fern, Pasture Fern, Sweet-scented Fern, Sweet-
grass Fern, Sweet Pasture-fern.

Diplazium

pycnocarpon (Spreng.) Broun: Dagger Fern, Fancy Fern, Glade
Fern, Narrow-leaved Glade-fern, *Narrow-leaved Spleenwort,

Swamp Spleenwort.

acrostichoides (Swartz) Butters [Diplazium thelypterioides

(Michx.) Presl)]: Silvery Athyrium, Silver Fern, Silver Glacle-

fern, Silver-striped Fern, *Silvery Spleenwort, Silvery Toothed-
fern, Thelypteris-like Spleenwort.

Dryopteris (Shield Fern, Boss Fern, Buckler Fern,

Oak Fern, Wood Fern)

ampla (Hook. & Baker) Kuntze: Oak Fern.
arguta (Kaulf.) Watt: *Coastal Wood-fern, Eigid Wood-fern.
augescens (Link) C. Chr.: Spreading Wood-fern.
xBoottii (Tuckerm.) Underw.: Boott's Fern, *Boott's Shield-

fern, Boott's Wood-fern, Glandular Swamp-fern.
CAMpyloptera (Kunze) Clarks. [D. spinulosa var. americana

(Fisch.) Fern.] : American Shield-fern, Broad Shield-fern, Broad
Wood-fern, *Broad-leaved Spinulose-fern, Dilated Shield-fern,

Mountain Shield-fern, Mountain Wood-fern, Spreading Shield-

fern, Spreading Wood-fern, Triangular Wood-fern.
Celsa (Wm. Palmer) Small: *Log Fern, Water Fern.

Clintoniana (D. C. Eaton) Dowell: Broad Swamp-fern, Clinton's

Crested-fern, Clinton's Fern, *Clinton's Shield-fern, Clinton's

Wood-fern, Large Crested-fern, Spreading Shield-fern.

CRistata (L.) A. Gray: Crest Fern, Crested Fern, *Crested Shield-

fern, Crested Wood-fern, Cristate Wood-fern, Narrow Swamp-
fern, Swamp Shield-fern.

DENtata (Forsk.) C. Chr.: Downy Wood-fern.
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disjuncta (Ledeb.) Morton [Phegopteris Dryopteris (L.) Fee]:

*Oak Fern, Tender Three-branched Polypody, Ternate Poly-

pody, Three-branched Polypody, Triplet Fern.

Feei C. Chr.: Downy Wood-fern, *Fee ?
s Shield-fern.

Filix-mas (L.) Schott: Basket Fern, Dead-man Vhand, Knotty

Brake-fern, Lucky-hands, *Male Fern, Sweet Brake, Vermifuge.

fragrans (L.) Schott : Fragrant Cliff-fern, Fragrant Fern, "Fra-

grant Shield-fern.

Goldiana (Hook.) A. Gray: Giant Fern, Giant Wood-fern, *Gol-

die's Fern, Goldie's Shield-fern.

hexagonoptera (Michx.) C. Chr. [Phegopteris hexagonoptera
(Michx.) Fee]: *Broacl Beech-fern, Broad-leaved Beech-fern,

Six-angled Polypody, Southern Beech-fern, Triangle Fern,

Winged Beech-fern, Winged Polypody.

intermedia (Muhl.) A. Gray: American Shield-fern, Common
Wood-fern, Common Shield-fern, Evergreen Shield-fern, Ever-

green Wood-fern, Fancy Fern, intermediate Shield-fern, Inter-

mediate Wood-fern, Spinulose Fern, Spinulose Shield-fern,

Spinulose Wood-fern, Spring Shield-fern.

ludoviciana (Kunze) Small: Florida Crested-fern, *Florida

Shield-fern.

marginalis (L.) A. Gray: Evergreen Shield-fern, Evergreen Wood-
fern, Leather Wood-fern, Marginal Fern, Marginal-fruited Fern,

*Marginal Shield-fern, Marginal Wood-fern.
nevadensis (D. C. Eaton) Underw.: Sierra W^tvr-fern, *Sierra

Wood-fern.

normalis C. Chr.: Pepper Fern.

NovEBORACF.xsis (L.) A. Gray: Bear's-paw, *New York Fern, New
York Shield-fern, Tapering Fern.

oreopteris (Ehrh.) Maxon: Heath Fern, Mountain Fern, *Moun-
tain Wood-fern.

Phegopteris (L.) C. Chr. (Phegopteris polypodioides Fee):
Beech Fern, Common Beech-fern, *Long Beech-fern, Narrow
Beech-fern, Northern Beech-fern, Sun Fern, Triangular Poly-
pody.

reptaxs (J. F. Gmel.) C. Chr.: •Creeping Fern, Florida Walking-
fern.

Eobertiana (Hoffm.) C. Chr. [Phegopteris Eobertiana (Hoffni.)
A. Br. ex Aschers.]: Limestone Oak-fern, Limestone Polypody,
Northern Oak-fern, 'Oak Fern, Scented Oak-fern.

serra (Swartz) Kuntzc: Parchment Fern.
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simulata Davenp.: Bog Fern, Dodge's Fern, Dodge's Shield-fern,

Lance-leaved Marsh-fern, ^Massachusetts Fern, Massachusetts
Shield-fern.

spinulosa (O. F. Mull.) Watt: Fancy Fern, Prickly Shield-fern,

Spinulose Fern, *Spinulose Shield-fern, Spinulose Wood-fern,
Spiny Shield-fern, Spiny-toothed Shield-fern, Toothed Wood-fern.

Thelypteris (L.) A. Gray: Beaver Meadow-fern, Buckler Fern,
Creeping Water-fern, Ground Fern, *Marsh Fern, Marsh Shield-

fern, Quill Fern, Snuff-box Fern, Sweet Fern, Water Fern.
Thelypteris var. Haleana (Fern.) Broun ex Weath.: Southern
Marsh-fern.

Thelypteris var. pubescens (Lawson) A. R. Prince ex Weath.:
Northeastern Marsh-fern, ^Northern Marsh-fern.

Equisetim (Horsetail)

i

imm
tail, Corn Horsetail, Devil 's-guts, Field Horsetail, Foxtail, Frog-
pipes, Green Foxtail-rush, Jointed Eush, Mare's-tail, Meadow
Pine, Pinetop, Pine-grass, Snake-grass, Snake-pipe.

fluviatile L. : Paddie-pipes, Paddock-pipes, Pipes, *Swamp Horse-
tail, Water Horsetail.

Funstonii A. A. Eaton: California Horsetail, Funston's Scour-

ing-rush.

Hyeaule L.: Dish-washings, Dutch Bushes, Pewterwort, *Scrub-
grass.

hyemale var. CALiFORNicmr Milde: Shave-grass, Snakeweed,
^Western Scouring-rush.

kansanum Schaffner: *Kansas Scouring-rush, Summer Scouring-
rush.

laevigatum A. Br.: *Smooth Scouring-rush, Braun's Scouring-
rush.

Nelsonii (A. A. Eaton) Schaffner: Nelson's Scouring-rush.
palustre L. var. americanum Victorin: *American Horsetail,

American Marsh-horsetail, Cat-whistles, Joint-grass, Marsh
Horsetail, Marshweed, Shore Horsetail, Snake-pipes, Water
Horsetail.

pratexse Ehrh.: *Meadow Horsetail, Shade Horsetail, Thickset

Horsetail.

1 In < < The Fern Allies, >
' Clute lists all the following under

uquisetum: Frog's Fishing-poles, Gunbright, Horse-pipes, Joint-
grass, Naked Horsetail Bamboo, Jointrush, Pipes, Polishing Eush,
paddock-pipes, Scouring Eush, Scrub-grass, Shave-grass, Snake
ttush, Snakeweed.
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prealtum Raf. : American Scouring-rush, Common Scouring-rush,

Great Scouring-rush, Prairie Scouring-rush, Stout Scouring-

rush, *Tall Scouring-rush, Winter Rush, "Winter Scouring-rush.

scirpoides Michx. : *Dwarf Scouring-rush, Sedge Equisetum,

Sedge-like Equisetum, Sedge-like Horsetail, Sedge-like Scouring-

rush, Smallest Rough-horsetail.

sylvaticum L. : Bottle-brush, *Wood Horsetail.

Telmateia Ehrh.: "Giant Horsetail, Great Water-horsetail, Ivory

Horsetail, Mud Horsetail.

trachyodon A. Br.: Rough-toothed Scouring-rush.

variegatum Schleich. : Mottled Scouring-rush, Northern Scouring-

rush, Variegated Equisetum, Variegated Horsetail, *Variegated

Scouring-rush.

Hypolepis

repens (L.) Presl: Beaded Fern.

Isoetes (Quillwort)

Bolanderi Engelm. : Bolander 's Quillwort.

Butleri Engelm.: Butler's Quillwort.

Eatonii Dodge: Eaton's Quillwort.

Engelmannii A. Br.: Appalachian Quillwort, *Engelmann ,
s

Quillwort.

Flettii (A. A. Eaton) Pfeiffer: Flett's Quillwort.

foveolata A. A. Eaton ex Dodge: Pitted Quillwort.
Howellii Engelm.: Howell's Quillwort.

macrospora Dur. : *Lake Quillwort, Merlin 's-grass.

melanopoda Gay & Dur.: Black-based Quillwort.
muricata Dur. (/. Braunii Dur.): Braun's Quillwort, Spring-

spored Quillwort.

Nuttallii A. Br. ex Engelm.: Nuttall's Quillwort.
Orcuttii A. A. Eaton: Orcutt's Quillwort.
paupercula (Engelm.) A. A. Eaton ex Maxon: Western Quill-

wort.

Piperi A. A. Eaton: Piper's Quillwort.
RIPAria Engelm. ex A. Br. : Mud Quillwort, River-bank Quillwort,

Sugary Quillwort.

Tuckermanii A. Br.: Tuckerman's Quillwort.

Lorinseria

areolata (L.) Presl: Chain Fern, Dwarf Chain-fern, Narrow
Chain-fern, *Narrow-leaved Chain-fern, Netted Chain-fern, Net-

veined Chain-fern. Tra^li™ T?«™
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Lycopodium (Club Moss)

adpressum (Chapm.) Lloyd & Underw.: *Southern Club-moss,

Chapman's Club-moss.

alopecueoides L. : Foxtail Club-moss.

alpinum L. :
*Alpine Club-moss, Cypress Moss, Ground Fir, Heath

Cypress.

annotinum L. : *Bristly Club-moss, Interrupted Club-moss, Stiff

Club-moss.

carolinianum L. : Carolina Club-moss, *Slender Club-moss.

cernuum L.: *Staghorn Club-moss, Staghorn Lycopod.

clavatum L.: Buck-grass, Buck-horn, Club Moss, Common Club-

moss, Common Club-rush, Coral Evergreen, Creeping Burr,

Creeping-Jenny, Elk Moss, Forks-and-knives, Foxtail, *Ground

Pine, Hemlock Club-moss, LambVtail, Robin-Hood 's-hatband,

Running Club-moss, Running Moss, Running Pine, Staghorn

Club-moss, Snake-grass, Toadtail, Trailing Club-moss, Travelers f-

joy, Wolf's-claw.

complanatum L. : Creeping-Jenny, Crowfoot Club-moss, Crow's-

foot, Festoon Ground-pine, Flattened Ground-pine, *Ground

Cedar, Ground Pine, Hog-bed, Princess Pine, Running Cedar,

Trailing Christmas-green.

flabelliforme (Fern.) Blanch.: Christmas-green, Ground Pine,

Running Evergreen, *Running Pine.

inundatum L. : *Bog Club-moss, Dwarf Club-moss, Foxtail Club-

moss, Marsh Club-moss.

LUCidulum Michx. : 1 [emlock Club-moss, *Shining Club-moss,

Staghorn Club-moss, Swamp Evergreen, Trailing Evergreen.

Obscurum L.: Bunch Evergreen, Crowfoot, Flat-branched Ground-

pine, Ground Pine, *Staghorn Club-moss, Tree Club-moss.

obscurum var. dendroideum (Michx.) D. C. Eaton ex A. Gray:

Round-branched Ground-pine.

Sabinifolium Willd.: *Alaskan Club-moss, Cedar-like Club-moss,

Savin-leaved Club-moss.

Selago L.: *Cliff Club-moss, Cliff Staghorn-moss, Fir Club-moss,

Pir Moss, Foxfeet, Mountain Club-moss, Virgin-Mary >s Furze.

Selago var. patens (Beauv.) Desv. (L. porophUum Lloyd &

Underw.) ; Cliff Club-moss.

Sitchense Rupr.: Alaskan Club-moss, *Tufted Club-moss.

tristachyum Pursh : Ground Cedar, Ground Pine, Northern Bun-

""ig-cedar, "Slender Ground-pine, Trailing Club-moss.
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Lygodium

japonicum (Thunb.) Swartz: Japanese Climbing-fern.
palmatum (Bernh.) Swartz: Alice's Fern, *Climbing Fern, Creep-

ing Fern, Hartford Fern, Snake-tongued Fern, Watson's Fern,
Windsor Fern.

Marsilea (Pepperwort)

macropoda Engelm. ex. A. Br.: Water Clover.
quadrifolia L. : European Marsilea, European Pepperwort, *Water

Clover, Water-clover Fern.

vestita Hook. & Grev.: *Clover Fern, Hairy Pepperwort, Nelson's
Pepperwort.

Meniscium

eeticulatum (L.) Swartz : Everglade Wood-fern.

Nephrolepis

biserrata (Swartz) Schott : Sword Fern.
cordifolia (L.) Presl: *Sword Fern, Tuber Fern.
exaltata (L.) Schott: *Boston Fern, Ladder Fern, Sword Fern,
Wild Boston-fern.

Notholaena (Cloak Fern)

californica D. C. Eaton: California Cloak-fern.
bealbata (Pursh) Kunze : Cloak Fern, *Powdery Cloak-fern, Pow-

dery Notholaena, Whitened Notholaena.
Jonesii Maxon: Jones' Cloak-fern.
Parryi D. C. Eaton: Parry's Cloak-fern.

mnuata (Lag.) Kaulf.: Long Cloak-fern, Wavy
Standleyi Maxon: Star Cloak-fern.

Onoclea
sensibilis L.: Bread Fern, Dragon Vbridge, Leadwort, Meadow
Brake, Oak-leaved Fern, Polypody Brake, "Sensitive Fern.

Ophioglossum (Adder 's-tongue)

CROtalophoroides Walt.: Adder 's-tongue, 'Bulbous Adder 's-

tongue, Bulbous-rooted Adder 's-tongue.
Ekgelmannii Prantl: *Engelmann's Adders-tongue, Limestone
Adder 's-tongue.

lusitanicum L. var. CAlifornicum (Prantl) Broun: "California
Adder 's-tongue, Western Adder 's-tongue.
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palmatum L., Hand Fern.

VULGATUM Ad-
der 's-tongue, Adder 's-tongue Fern, Cock 's-comb, Dragon 's-

tongue, Serpent 's-tongue.

Osmunda

CINnamomea L. : Buckthorn Brake, *Cinnamon Fern, Cinnamon
Osmunda, Flowering Fern, Hog Brake, Snake Brake, Woolly
Flowering-fern.

Claytoniana L.: Clayton's Fern, Clayton's Flowering-fern, Clay-

ton's Osmunda, interrupted Fern, Interrupted Osmunda, In-

terrupted Flowering-fern.

Regalis L. var. spectabilis (Willd.) A. Gray: Bog Onion, Chris-

topher's Herb, Ditch Fern, Flowering Fern, Heart-of-Osmund,
King's Fern, Locust Fern, Eegal Fern, *Royal Fern, Royal

Moonwort, Eoyal Osmunda, St. Christopher's Herb, Wnter
Fernsmund.

Paltonium

lanceolatum (L.) Presl. : Ribbon Fern.

Pellaea (Cliff Brake)

andromedifolia (Kaulf.) Fee: Coffee Fern.

atropurpurea (L.) Link: Blue Fern, Cliff Brake, Hairy Cliff-
.

brake, *Purple Cliff-brake, Purple-stalked Brake, Purple-

stemmed Cliff-brake, Winter Brake.
brachyptera (Moore) Baker ex Hook. & Baker: Cliff Brake,

*Sierra Cliff-brake.

Breweri D. C. Eaton: Brewer's Cliff-brake.

Bridgesii Hook. : Bridges ' Cliff-brake.

COmpacta (Davenp.) Maxon: Desert Cliff-brake.

Cliff

Mucronata D. C. Eaton : Bird 's-foot Cliff-brake, Bird 's-foot Fern,

Black Fern, Poison Fern, Rock Fern, Tea Fern.

Suksdorfiana Butters: Suksdorf 's Cliff-brake.

Wrigl

Phyllitis

Scolopendrium (L.) Newman: American Hart 's-tongue, Burnt-

weed-longleaf, Buttonholes, Buttonhole Fern, Caterpillar Fern,

Christ 's-hair, Hart 's-tongue, * Hart 's-tongue Fern, Hound 's-

tongue, Sea-weed Fern.
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PlLULARIA

Americana A. Br.: American Pilularia, *Pillwort, Water Pepper

AUREU

PlTYROGRAMMA

calomelanos (L.) Link: *Silver Fern, Silver-backed Fern.

triangularis (Kaulf.) Maxon: California Gold-fern, Gold-backed

Fern, *Gold Fern, Golden-back Fern.

Polypodium (Polypody)

angustifolium Swartz : Strap Fern.

£ L.: Bear's-foot, *Golden Polypody, Hare's-foot Fern,

Serpent Fern.

brasiliense Poir. ex Lam. : Brazilian Polypody.
costatum Kunze: Strap Fern.

heterophyllum L. : Vine Fern.

Phyllitidis L.: Strap Fern.

polypodioides (L.) Watt var. Michauxianum Weath.: Gray
Polypody, Hoary Polypodium, Little Gray-polypody, Resurrec-
tion Fern, Eesurrection Polypody, Scaly Polypody, Tree Poly-

pody.

Scouleri Hook. & Grev.: Coast Polypody, Leatherleaf, Leather-
leaved Polypody, *Leathery Polypody.

virginianum L. : Back-ache Brake, *Common Polypody, Female
Fern-root, Rock-cap Fern, Rock Fern, Snake Fern, Wall Fern.

vt lgare L.: Adder's Fern, Golden-locks, Licorice Fern, Mountain
Polypody, *Polypody, Snake Fern, Western Polypody.

vulgare var. columbianum Gilb. [Var. hesperium (Maxon) Nel-

son & Macbride] : Mountain Licorice-fern, 'Western Polypody.
vulgare var. occidentale Hook. (Polypodium glycyrrhiza Hook.)

:

Licorice Fern.

POLYSTICHUM

acrostichoides (Michx.) Schott : Buckler Fern, Canker Brake,
*Christmas Fern, Dagger Fern, Shield Fern, Winter Fern.

Andersonii Hopkins: 'Anderson's Shield-fern, Vancouver Fern.
Braunii (Spenner) Fee var. Purshii Fern.: "Braun's Holly-fern,

Eastern Holly-fern, Holly Fern.
CAlifornicum (D. C. Eaton) Undenv.: Bristle Fern, 'California

Shield-fern, Prickly Shield-fern.
Dudleyi Maxon: Dudley's Shield Fern.
Lemmonii TJnderw.: Lemmon's Shield-fern.
Lonchitis (L.) Roth ex Roem.: *Holly Fern, Mountain Holly-fern.
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munitum (Kaulf.) Presl: Shasta Fern, *Sword Fern, Western
Sword-fern.

munitum var. imbricans (D. C. Eaton) Maxon: Imbricated
Sword-fern.

SCOpulinum (D. C. Eaton) Maxon: Eaton's Fern, Eaton's Shield-
fern.

Psilotum

nudum (L.) Griseb.: Bush Moss, Whisk Fern.

Pteretis

pensylvanica (Willd.) Fern. [Pteretis nodulosa (Michx.)
Nieuwl.]: Ostrich-feather Fern, *Ostrich Fern, Shuttlecock
Fern.

Pteridium (Bracken)

AQuilinum var. caudatum (L.) Sadebeck: *Bracken, Small
Bracken, Tropical Bracken.

aquilinum var. latiusculum (Desv.) Underw. ex Heller: Ameri-
can Brake, Bracken, *Common Brake, Eastern Bracken, Eastern
Brake, Hog Brake, Upland Fern.

aquilinum var. pubescens Underw. <{var. lanuginosum (Bong.)

Pern.]: Adder >s-spit, *Bracken, Brake, Eagle Fern, Erne Fern,

Turkey-foot Bracken, Turkey-foot Fern, Umbrella Fern, Western
Bracken, Western Brake, Western Brake-fern.

Pteris

Cretica L. : Avery Fern, Cretan Fern, *Cretan Brake.
longifolia L. var. bahamensis (Agardh) Hieron.: *Ladder Fern,

Long-leaved Bracken, Ladder Brake.
Multifida Poir. ex Lam.: "Chinese Brake, Huguenot Fern, Saw-
leaved Bracken, Spider Brake, Spider Fern.

tripartita Swartz : Giant Bracken.
vittata L. : Ladder Brake.

Salvinia

natans (L.) All.: Floating Moss, *Salvinia.

ROTundifolia Willd.: Floating Moss, Floating Salvinia, *Round-

leaved Salvinia.

Schizaea

pusilla Pursh: Atlantic Fern, *Curly-gr;iss, Curly-grass Fern,

One-sided Fern.
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Selaginella (Spike Moss)

apoda (L.) Spring ex Mart.: Basket Selaginella, Creeping Sela-

ginella, *Meadow Spike-moss.

arenicola Underw. : Sand-barren Selaginella, *Sand Selaginella.

asprella Maxon: Bluish Selaginella.

Bigelovii Underw.: *Bigelow's Selaginella, Bushy Selaginella.

cinerascens A. A. Eaton: *Gray Selaginella, Pygmy Selaginella.

Douglasii (Hook. & Grev.) Spring: Douglas ' Selaginella.

eremophila Maxon : Desert Selaginella.

Hansenii Hieron. : Hansen 's Selaginella.

lepidophylla (Hook. & Grev.) Spring: Bird's-nest Moss, Eesur-

reetion Moss, *Eesurrection Plant.

leucobryoides Maxon: Mojave Selaginella.

oregana D. C. Eaton: Festoon Selaginella, *Oregon Selaginella.

rupestris (L.) Spring: Dwarf Lycopod, *Dwarf Spike-moss,

Festoon Pine, Eock Selaginella, Eock Spike-moss.

scopulorum Maxon: Eocky-Mountain Selaginella, *Bocky-Moun-
tain Spike-moss.

selaginoides (L.) Link: Low Selaginella, *Mountain Moss,

Prickly Mountain-moss.

Wallacei Hieron.: Wallace's Selaginella.

Watsonii Underw.: Alpine Selaginella, *Watson's Selaginella.

Stenochlaena

Kunzeana (Presl) Underw.: Holly Fern.

Tectaria

HERACLEiroLiA (Willd.) Underw. : Halberd Fern
minima Underw. : Small Halberd-fern.

(Filmy

'ilm

Filmy

Krausii Hook. & Grev.: Filmy Fern.
Petersii A. Gray: Peters' Filmy-fern.

VlTTARIA

lineata (L.) J. E. Smith: Beard Fern, *Grass Fern, Shoe-string
Fern.
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Woodsia

alpina (Bolton) S. F. Gray: *Alpine Woodsia, Flower-cup Fern,
Northern Woodsia, Eounded-leaved Woodsia, Scale Fern.

glabella R. Br. : Smooth Cliff-fern, *Smooth Woodsia.
ilvensis (L.) E. Br.: Elba Woodsia, Fragrant Woodsia, Hair

Fern, Hairy Woodsia, Oblong Woodsia, Oblong-leaved Woodsia,
Ray's Woodsia, Rusty Cliff-fern, Rusty Polypody, *Rusty
Woodsia.

Obtusa (Spreng.) Torr.: Blunt-lobed Cliff-fern, *Blunt-lobed
Woodsia, Common Woodsia, Large Woodsia, Obtuse Woodsia,
Obtuse-lobed Woodsia, Rock Fern.

oregana D. C. Eaton: Oregon Woodsia.
Pli\mmerae Lemmon: Flower-cup Fern.
SCOpulina D. C. Eaton: Allegheny Cliff-fern, "Mountain Cliff-

fern, Rocky-Mountain Cliff-fern, Rocky-Mountain Woodsia.

Woodwardia (Chain Fern) 2

fimbriata J. E. Smith ex Rees: *Giant Chain-fern, Great Chain-

fern.

Cambridge, Massachusetts

Shorter Notes

Ophioglossum petiolatum in South Carolina.—On
22 April 1950 I collected a short distance south of

Myrtle Beach, Horry County, South Carolina, a curious

little Ophioglossum which has subsequently been identi-

fied by both C. V. Morton and Dr. R. T. Clausen as 0.

petiolatum Hook., a species not previously known, ac-

cording to Dr. Clausen, north of Nassau County, Flor-

ida. The colony, which was a small one, was growing
among scattered grasses and small herbs in an area of

low old dunes in fine, compact, almost dust-like whitish

sand which passed, at a depth of about two inches, to a

slightly loamy brownish soil in which the roots were im-

bedded. About two years later, on 13 April 1952, I

revisited the region and after considerable search found
a small colony of the plant containing a few score speci-

2 See also Anchistea and Lorinseria.
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mens in an area about 6 or 8 feet square. This locality

was only about 50 paces back from the upper limit of

tide on the beach, but separated from it by a line of low,

planted pine trees. Whether it was precisely the same

station as the earlier one I do not know ; the immediate

surroundings seemed not quite as my wife and I remem-

bered them.

The fronds of the two collections, usually 2 or 3 to a

plant (in one case 4) and about 6 to 9 cm. in total height,

were buried in the sand practically up to the base of the

leaf blade, so that only about 2.5 to 3.8 cm. (in one case

5.5 cm.) of their length, including the spikes, stood up
above the surface. The sterile segments were 2 to 2.5

em. long by 9 to 13 mm. wide. Some of the specimens of

the 1950 collection had already shed their spores, and
the rest were about ready to. Those collected in 1952

were not quite so far advanced.—S. F. Blake, Division

of Plant Exploration and Introduction, U. S. Depart-

ment of Agriculture, Beltsville, Md.

Can You Strike Fire from Equisetum Stems?—In

Humphrey's "Elements," (1815), the author reports

success in striking fire with steel against a rattan stem,

the action having occurred in 1798. He mentions this

in connection with a discussion of the outer layer of

plant stems. In the same paragraph he refers to several

kinds of Equisetum, and to oats and wheat also as having
large amounts of silica in their outer layers, but does not

report that he tested these plants as substitutes for flint.

Are there any boy scouts among Fern Society members
who might like to check the possibility that one of the

subjects of our study might prove a valuable substitute

for two pieces of dry wood in the process of making a

camp fire? The record of the rattan and Equisetum
structure is reported in the following paragraphs

:
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". . . The epidermis is not vascular, and it merely de-

fends the inner parts from injury. In forest trees, and

in the larger shrubs, the bodies of which are firm, and of

strong texture, it is a part of little importance; but in

reeds, the grasses, canes and the plants having hollow

stems, it is of great use, and is exceedingly strong, and

in the microscope seems composed of a kind of glassy

substance, which is principally siliceous earth.
'

' This is the case in wheat, in the oat, in different spe-

cies of equisetum, and, above all, in the rattan, the epi-

dermis of which contains a sufficient quantity of flint to

give light when struck by steel; or two pieces rubbed

together give sparks. This fact first occurred to me in

1798, and it led me to experiments, by which I ascer-

tained that siliceous earth existed generally in the epi-

dermis of hollow stems.

"The siliceous epidermis serves as a support, protects

the bark from the action of insects, and to perform a part

in the economy of these feeble vegetable tribes, similar

to that performed in animals by the shells of crustaceous

insects."—R. C. Benedict.

American Fern Society

Report of Garden Meeting in July.—On Saturday

afternoon, July 12, members and friends of the Fern

Society met at the home of Mr. and Mrs. Edward D.

Thurston, in Sharon, Connecticut. Here we were privi-

leged to see a very successful fern garden, laid out in an

upland pasture lot that must have looked originally

rather unpromising. Hemlocks and paper birches are

planted on the periphery, as windbreaks, and now, after

thirteen years, are largely replacing the overhead lattice

that was built to protect shade-loving ferns from the

sun. There is an attractive artificial pool and outflowing

brooklet, bordered with artistically arranged limestone

rocks which had to be imported.



154 American Fern Journal

All the more usual native ferns find a congenial
home here, and also a number of species, such as hart 's-

tongue and Cheilanthes lanosa, which require special

care for survival in this region. Mrs. Thurston as-

sured us that formerly, when she could spend more time
in babying them, there were several other species in the
garden that do not survive long without such constant
care. Notable for their luxuriance were the hart's-

tongue, maidenhair, narrow-leaved spleenwort, and holly
fern.

Among those attending were : Dr. Ralph C. Benedict,
II 4 11 a ***^ "V*W

Mrs

Mr
Mrs. H. Lincoln Foster, Miss Ruth Hardy, Miss
Hegeman, Mr. and Mrs. Mortimer Hiffffins. Mrs

Mr. and Mrs

tiam. Mr. Clar

Mrs
Miss Elinor Merrell, Mr. and'
and Mrs. John S. Patnode, Mr. Harold Rugg, Miss
Jennie G. Skidmore, Mr. Jesse I

,_ _„„
son and Mr. and Mrs. H. M. Turner.
Toward the close of the afternoon delightful refresh-

ments were served on the terrace overlooking the garden
and the distant fields and hills. The Society is truly
indebted to Mr. and Mrs. Thurston for a profitable and
most enjoyable afternoon.—Henry F. Dunbar.

A Winter Meeting Scheduled.—The American Fern
Society will hold a meeting on February 28, 1953, at the
Brooklyn Botanic Garden, Brooklyn, New York, at

10 a.m. Miss Hester Rusk, of the Brooklyn Garden
staff, will be hostess. Among the speakers will be Dr.
Edgar T. Wherry, who will talk on "Ro™p Drvnnteris

Mix
• ^a^ * liV J I * a

"Some New Studies of Fern Spores.

"

wi
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demonstration of a new type of fluorescent box for grow-

ing ferns from spores, which is being constructed through

the courtesy of the Brooklyn Botanic Garden, and spore

cultures in various stages of development will be ex-

hibited. Other exhibits will include the collection of

ferns in the greenhouse of the Garden, which has a good

representation of the peculiar sports of Nephrolepis.

Members and friends living in the vicinity of New York
are urged to make plans now to attend.—R. C. B.

Our member Mr. Robert Doray, 560 White Street,

Springfield, Massachusetts, is disposing of his fern

library and has the following books for sale : Fern Bul-

$20

$1 (bound

in 13 volumes), $50; Fern Journal, vol. 40-42 (un-

bound), $2; Cooke, A Fern Book for Everybody, $.50;

Clute, Fern Collector's Guide (1902), $1 ; Wherry, Guide

to Eastern Ferns (1942), $1; Woolson, Ferns (1909),

$1.50; Underwood, Our Native Ferns (1893), $1.50;

$1

$1

$6

$1

Wisconsin, $1

American Ferns (1935), $1; Eastman, New England

Ferns (1904), $1; collection of eight publications

(Pteridophytes of West Virginia, Ferns of Oklahoma,

Native Ferns of Iowa, Virginia Ferns, Ferns of Maine,

Ferns & Fern Allies of Indiana, Ferns of Utah, Hardy

Ferns & Their Culture), $1.50.

New Members

n. 26 Ives Eoad
New York

Mr. Gino J. Baldini, 427 Bedford Eoad, Pleasantville, New York

Mr. Roilin C. Bastress, 88-28 146th Street, Jamaica 35, New York
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Mr. Leonard J. Brass, Archbold Biological Station, Lake Placid,

Florida

Dr. Clair A. Brown, 118% Stanford Avenue, Baton Eouge 15,

Louisiana

Miss Alice A. Bristow, Silvermine Road, Norwalk, Connecticut

Miss Helen G. Bristow, Silvermine Road, Norwalk, Connecticut
Mrs. Herbert W. Butch, 7 Ridley Court, Glen Ridge, New Jersey

Mr. David L. Emory, 204 itforth Professor Street, Oberlin, Ohio
Mr. Michael K. Eosefow, 175 Meserole Avenue, Brooklyn 22, New
York

Miss Muriel P. Hegwood, 17 Handy Street, New Brunswick, New
Jersey

Mr. William H. Mann, Sr., R. D. 1, Queensbury Avenue, Glens

Falls, New York
Dr. Marion E. Manter, 104 East 40th Street, New York 16, N. Y.
Mr. James E. Mitchell, Route 3, Barre, Vermont
Mrs. Charles Moon, 105 West Woodbine St., Chevy Chase 15,

Maryland

Mr. Arthur D. Norcross, 244 Madison Avenue, New York 16, N. Y.
Miss Ethel Peterson, 36 Ridge Road, Cos Cob, Connecticut
Mr. Marcel Raymond, Montreal Botanical Garden, 4101 est, rue

Sherbrooke, Montreal, Canada
Dr. Paul J. Sedgwick, Department of Plant Sciences, Syracuse

University, Syracuse 10, New York
Dr. R. Eliot Stauffer, Kodak Park Wks B 59-2, Room 561A, East-
man Kodak Company, Rochester 4, New York

Mr. Fran Taylor, 220 Pierce Avenue, Lancaster, Ohio
Miss Margaret Timpson, Longwood Crossing, Cedarhurst, Long

Island, New York

Changes of Address
Dr. Fred A. Barkley, Microbiology Section, Nepera Chemical Com-

pany, Inc., Yonkers 2, New York
Mr. Karl L. Brooks, c/o Mrs. Elsie M. Brooks, South Kortright,
New York

Mr. Robert Halbeisen, 2065 Collingwood, Detroit 6, Michigan
Mr. Gladstone W. McDowell, 548 Market Street, Vevay, Indiana
Mr. James Neeman, P. O. Box 73, Garberville, California
Mrs. E. C. Ogden, 175 Adams Street, Delmar, New York
Mr. Edward M. Shields, Route 4, Box 966, Siesta Key, Sarasota,

Florida

Mr. Edward C. Stabler, Dunster KIT, Cambridge 38, Massachusetts
Mrs. Myron H. Vincent, Chilmark, Massachusetts
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Index to Volume 42
Acrostichum aureum, 9, 136; ser-
rulatum, 48

Adder's Pern, 148
Adder's-grass, 147
Adder's-spear, 147
Adder's- spit, 147, 149
Adder's-tongue, 146; Bulbous, 146:
Bulbous-rooted, 146; California,
146; Engelmann's, 146; Lime-
stone, 146 ; Western, 146

Adder's-tongue Fern, 126, 147
Additional Notes on Selaginella
utahensis, 58

Adiantum, 17, 71; Capillus-Ven-
ens 134, 137; hispidulum, 119;
Jordanii, 137 ; melanoleucum,
137; pedatum, 78, 128, 137, var.
aleuticum 137; tenerum, 137;
tncholepis, 137

Alice's Fern, 146

^ieri
no
an sPecies of Xiphopteris,

Anchistea virginica, 137
Anemia adiantifolia, 137
Apteropteris Malingii, 70
Asplenium, 71; Adiantum-nigrum,
137; Bradleyit 134, 137; erista-

iQ
m,

^
13Iv cryPtolepis, 55, 56,

137, dentatum, 137; Dregeanum,
iL lormosum, 12; x Gravesii,
ill ; n

l
ontan«m. 137; Palmeri,

137; pmnatifidum, 137; platv-
neuron, 53, 56, 78, 127, 137:
resihens, 55, 56, 119, 137; Ruta-
inurana 38, subsp. cryptolepis,

leH
' mi ^^tum, 48; x Stot-

7fi 'ioo ' Tnchomanes, 16, 18,

J8,
138; xTrudellii, 138; vesper-

Athyrium, Silvery, 141

icanuT
a,^stre

'
138

'
var

- amer-

gmina 138,' Sp.^guSSi
Ji»n

var
- »sP>enioides

t 15, f

i«« Ht f
' rubellum, 16, 18-

pyenocarpon, 38, 76, 78 128 !

Atl«n^
Pt^0ides

'
*8

> 78 127
'

Atlantic Fern, 149Avery Fern, 149
Azona, Carolina, 138; Fern-like,

Baby pern ; 137
jjack-ache Fern, 138gasket Fern, 142
Beaded Fern, M4
geard Fern, 150
Beech Fern, 136, 142; Alpine, 138-
Broad, 129, 142; Broad-leaved!

142; Common, 142; Long, 136,
142; Narrow, 142; Northern,
142; Southern, 142; Winged,
142

Benedict, R. C. Can You Strike
Fire from Equisetum Stems?,
152; The Common Brake for
Brides, 114; The Decorator Dis-
covers Ferns, 114; Ferns on a
Prison Wall, 19; Will Ferns
Grow Well under Black Walnut
Trees?, 113

Berry- bearing Fern, 140
Bird's-foot Fern, 147
Bird'g-nest Moss, 150
Black Fern, 147
Bladder Fern, 140; Alpine, 141;
Berry, 140; Brittle, 141; Bulb-
bearing, 141; Bulbiferous, 141;
Bulblet, 141; Bulbous, 141;
Common, 141; Fragile, 127, 141;
Mountain, 141

Blake, S. F. Ophioglossum petio-
latum in South Carolina, 151

Blechnum, 71; occidentale, 138;
serrulatum, 138; spicant, 138

Blue Fern, 147
Bog Fern, 143
Bog Onion, 147
Boivin. Bernard. Two variations

of Pteridium aquilinum, 131
Bolbitis Heudelotii, 12
Bommeria, Dancing, 138; Hairy,

138
Bommeria hispida, 138
Boott's Fern, 141
Boss Fern, 141
Boston Fern, 120. 146; Wild, 146
Botrychium, 71, 135; alabamense,

138; biternntum, 138: boreale,.
138; dissectum, 76, 77, 127, 139,
var. obliquum, 77, 127. 139, var.
oneidense, 77; lanceolatum, 139.
subsp. angustisegmentum, 76,
77, var. angustisegmentum, 126,
139; Lunaria, 16, 17. 139, var.
onondagense, 38, 139; matri-
cariifolium, 16, 17, 76. 77, 139;
multindum, 16, 17, 77, 139, var.
californicum, 139, f. dentatum,
17, var. intermedium, 17, 139,
subsp. silaifolium, 76, 77, var.
silaifolium, 139; pumicola, 139;
simplex, 17, 38, 139, var. laxi-
folium, 77, var. tenebrosum, 77,
139; virginianum. 17, 53, 56, 77,
126. 139, var. europaeum, 18

Bottle-brush, 143, 141
Boulder Fern, 141
Bracken, 149; Eastern, 128, 149;

Giant, 149; Long- leaved 149;
Saw-leaved 149; Small, 149;
Tropical, 149; Turkey-foot, 149;
Western. 149

Brake, 149; American, 149; Back-
ache, 148; Buckthorn, 147; Can-
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ker, 148; Chinese, 149; Com-
mon, 149; Cretan, 149; Eastern,
149; Hog, 147, 149; Ladder,
149; Meadow, 146; Polypody,
146; Purple-stalked, 147; Snake,
147; Spider, 149; Sweet, 142;
Winter, 147

Brake fern, Knotty, 142; Western,
149

Bread Fern, 146
Bristle Fern, 148, 150
Brittle Fern, 141 ; Upland, 141
Brooks, Maurice. Ferns Associ-
ated with Black Walnut Trees,
124

Brown, Clair A. Note on the Oc-
currence of Ophioglossum cro-
talophoroides Walt, in Louisi-
ana, 90

Buck -grass, 145
Buck-horn, 145
Buckler Fern, 141, 143, 148
Bulblet Fern, 141
Burnt-weed-longleaf, 147
Bush Moss, 149
Buttonhole Fern, 147
Buttonholes, 147
Camptosorus, 17 ; rhizophyllus, 55,

56, 76, 78, 128, 139
Can You Strike Fire from Equi-
setum Stems?, 152

Cardiomanes reniforme, 70
Caterpillar Fern, 147
Cat's-tail, 143
Cat-whistles, 143
Ceratopteris deltoidea, 139; pteri-

doides, 139
Chain Fern, 144, 151; Broad, 137;
Broad-leaved, 137; Common,
137; Dwarf, 144; Giant, 137,
151; Great, 151; Narrow, 144;

. Narrow-leaved, 144; Netted,
144; Net-veined, 144; Virginia,
137

Cheilanthes, 17, 71; alabamensis,
139; californica, 140: Cleve-
landii, 140; Cooperae, 140;
Covillei, 140; Eatonii, 140; Feei,
53, 54. 55, 56, 140; Fendleri,
140; fibrillosa, 140; gracillinia,
140; intertexta 140; lanosa, 140,
154; Lindheimeri, 140; Parishii,
140; Pringlei, 140; siliquosa,
140; tomentosa, 140; vestita,
140; viscida, 140; Wootonii,
140; Wrightii, 140

Christmas Fern, 127, 148
Christmas-green, 145 ; Trailing,

145
Christopher's Herb, 147
Christ's-hair. 147
Cinnamon Fern, 127, 147
Clausen, Robert T. Tbe Ithaca

Field Trip and the Ferns of
the Cayuga Region of New
York. 76; Proposal Summer
Mating in Ithaca, 36

Clayton's Fern, 147

Cliff Brake, 19, 119, 147; Bird's-

foot, 147; Brewer's, 147; Brid-
ges', 147; Dense, 140; Desert,

147; Hairy, 147; Oregon, 140;

Purple, 128, 147; Purple-stem-
med, 147; Sierra, 147; Slender,
140; Smooth, 147; Suksdorfs,
147; Wright's, 147

Cliff Fern, Allegheny, 151; Blunt-
lobed, 15i; Fragrant, 142; Moun-
tain, 151; Rocky-Mountain, 151;

Rustv, 151; Smooth, 151
Climbing Fern, 1, 128, 146; Japa-

nese, 146
Clinton's Fern, 141
Cloak Fern, 146; California, 146:

Jones', 146; Long, 146; Parry's,

146; Powdery, 146; Star, 146;

Wavy, 146
Clover Fern, 146
Club Moss, 145; Alaskan 145;

Alpine, 145; Bog, 145; Bristly,

145; Carolina, 145; Cedar-like,

145; Chapman's, 145; Common,
145; Crowfoot, 145; Cliff, 145;

Dwarf, 145; Fir, 145; Foxtail,

145; Hemlock, 145; Interrupted,
145; Marsh, 145; Mountain, 145;

Running, 145; Savin-leaved,

145; Shining, 145; Slender, 145;

Southern, 145; Staghorn, 145;

Stiff, 145; Trailing, 145; Tree,

145; Tufted, 145
Cobb, Boughton. Report of Au-

diting Committee, 28
Cock's-comb, 147
Coffee Fern, 147
Colt's tail, 143
Common Brake for Brides, 114

Copeland, E. B. The American
Species of Xiphopteris, 41, 93

Craspedophyllum, 76
Creeping Burr, 145
Creeping Fern, 142, 146
Creeping-Jenny, 145
('rest Fern, 141 Jt| .

Crested Fern, 141; Clintons, 141,

Florida, 142; Large, 141

Cretan Fern, 149
Cross-country Drive and lnree

Fern Species, 20
Crow's-foot, 145
Crvptogramma crispa var. n<'*

'

stichoides. 140; densa, 140; fctei-

leri, 16, 18, 37, 78. 140,

Ctenopteris, 42, 45; trichoma-

noi.ies, 104; truncicola, 101

Cup Fern, 141
Curly -grass, 149
Curly -grass Fern, 149
Cypress Moss, 145 ,

Cyrtornium caryotideum, 140, iai

catum, 11!>. 140 Mnlin .

Cystopteris, Bulblet, 141; Moun
tain, in 1Q <,±

Cystopterls hnlbifera, 17 IS. «**»

&s. 55, 56, 63, 78, 140 ; Dickieana,

17, 18, 22. 35; fragiUa, 17, io»
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33, 34, 35, 55, 56, 78, 127, 141,
var. laurentiana, 17, 18, 34, var.
Mackayi, 17, 18, 34, var. pro-
trusa, 34, f. simulans, 34, var.
tenuifolia, 34; montana, 141;
tennessoensis, 34, 55, 56

Dagger Pern, 141, 148
Davies, P. A. New Stations for
Asplenosorus ebenoides, 57

Dead-man's-hand, 142
Decorator Discovers Ferns, 114
Doer Fern, 138
Dennstaedtia punctilobula, 61, 78,

127, 141
Devil's-guts, 143
Dicksonia, Hairy, 141
Dicksonia antarctiea, 20
Diplazium acrostichoides, 141;
pycnocarpon, 141 ; thelypter-
oides, 141

Dish-washings, 143
Ditch Fern, 147
Dobbie, H. B. and Marguerite
Crookes. New Zealand Ferns
(review), 69

Dodge's Fern, 143
Doodia, 71
Dragon's-bridge, 146
Dragon's-tongue, 147
Drynaria laurentii, 11
Dryopteris, 120; ampla, 141;
arguta, 141; augescens, 141;
austriaca, 66, 79; x Boottii, 38,
141; campyloptera, 141; celsa,
141; Clintoniana, 141; cristata,
18, 79, 141, var. Clintoniana.
79; dentata, 142; dilatata, 68;
disjunct a, 18, 79, 142; Feei,
142; Filix-mas, 38, 142; fra-
grans, 142, var. remotiusoula,
17, 18; Goldiana, 38, 62, 63, 76,
79, 142; hexagonoptera, 79, 142;
intermedia, 68, 127, 142, f. con-
cordiann, 69, f. fructosa, 69;
ludoviciana, 142; marginalis, 63,
12*, 142; nevadensis, 142; nor-
inalis, 142: noveboracensis, 79,
142, f. fragrans, 38 ; oreopteris,
142; Phegopteris, 18, 79. 142;
protensa, 12. var. speciosa, 13;
reptans, 142; Robert iana, 17, 18
142; serra, 143; setigera, 22
simulata, 38. 79, 143; spinulosa,
18, 66, 68, 79, 143. var. amer-
icana, 18, 67, 68, 141, var. con-
cordiana, 67, 68, var. fructuosa,
67, 68, var. intermedia, 18, 67,
68; striata, 12; Thelypteris, 79,
143 var. Haleana, 143, var.
pubescens, 18, 143

Duckweed Fern, 138
Dodder-grass, 137
Dutch Rushes, 113
Eagle Fern. 1 W
Eaton's Fern, 149
Elk Moss. 145
Enghsh Nanus of North Amor-
Kan Ferns. 134

Equisetum, Sedge, 144; Sedge-
like, 144; Variegated, 144

Equisetum, 152; arvonse, 111, 112,

127, 143; fluviatile, 143; Fun-
stonii, 143; hyemale, 143, var.
californicum, 143; kansanum,
143; laevigatum, 143; Nelsonii,
143, pa lustre var. americanum,
143; pratense, 111, 112, 143;
prealtum, 144; scirpoides, 144;
sylvaticum, 144 ; Telmateia, 144 ;

trachyodon, 144; variegatum,
144

Equisetum pratense Ehrh. in

Arctic Alaska, 111
Erne Fern, 149
Evergreen, Bunch, 145; Coral, 145;
Running, 145; Swamp, 145;
Trailing, 145

Ewan, Joseph. Report of the
President, 21

Fairv- swords, 140
Fancy Fern, 141, 142, 143
Female Fern, 138
Fern Gardon Register. 74
Fern-root. Female, 148
Ferns Associated with Black
Walnut Trees, 124

Fernsmund, Water, 147
Ferns on a Prison Wall, 19

Fern Symbols in a Trinidad Re-
ligion, 1

Festoon Pine, 150
Filmv Fern, 150; Appalachian,

150; Peters', 150
Fino haired Fern, 141

Fir Moss, 145
Five-hnger Fern, 137
Floating Fern, 139
Floating Moss, 149
Flowor-cup Fern, 151

Floworing Form 147; Claytons,

147; Interrupted, 147; Woolly,

147
Flowers. Seville. Additional Notes

on Selaginolla utahensis, 58

Forks-and-knives, 145

Foxfeot, 145
Foxtail, 143, 145
Foxtail rush. Green. 143

Fragile Fern, 33, 141

Fragrant Fern, 142

Frog-pipes, 143

Frog's Fishing-poles, 143

Giant Fern. 142

Glade Fern, 141; Narrow-leaved,

141; Silver, 141

Gleichenia linearis, 11

Gold-backed Fern. 148

Gold Fern. 148; California. 148

Golden-back Fern, 148

Golden locks, 148

Goldie's Fern, 136, 142

Go imer Fern, 141

Gnimmitis, 12. ft 44, 98; hcano-

phvlla, 44; myosuroides, 49, 51,

orgam nsis. 93, 94; serrulata, 48,

setoaa, 94; Wittigiana, 110
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Grape Fern, 126, 135, 138; Ala-
bama, 138; Autumn, 139;
Branching, 139; California, 139;
Coarse-lobed, 139; Common,
127. 139; Cut-leaved, 136, 139;
Daisy-leaved, 139: Dissected,
127, 139; Dwarf 139; Feathery,
139; Gloomy, 139; Hitchcock's,
139; Lance, 139; Lance-leaved,
126, 139; Lanceolate, 139;
Leather, 139; Leathery, 139;
Little, 139; Matricarv, 139;
Meriden, 139; Multifid, 139;
Narrow, 139; Northern, 138;
Oblique, 139; Oregon, 139;
Rattlesnake, 139; Simple, 139;
Small, 139; Southern, 138; Ter-
nate, 139; Triangle, 139; Vir-
ginia, 139; Wood's, 139

Grass Fern, 150
Graves, Arthur H. Illustrated
Guide to Trees and Shrubs
(review), 115

Green Fern, 138
Ground Cedar, 145
Ground Fir, 143. 145
Ground Pine, 127, 145; Festoon,

145; Flat-branched, 145; Flat-
tened, 145; Round-branched,
145; Slender, 145

Growing Ferns from Spores, 117
Gunbright, 143
Gymnocarpium Dryopteris, 79
Gymnopteris serrulata, 48
Hair Fern, 151
Halberd Fern, 150
Halberd-fern, Small, 150
Hammock Fern. 138
Hand Fern, 146
Hard Fern, 138
Hare's-foot Fern, 148
Hartford Fern, 146
Hart's-tongue, 135, 147, 154;
American, 147

Hart's-tongue Fern, 147
Hay-scented Fern, 127 141
Heart-of-Osmund, 135, 147
Heath Cypress, 145
Heath Fern, 142
Herring-bone Fern, 138
Hog-bed, 145
Holly Fern 119, 140. 148, 150Brauns, 148; Eastern, 148
House, 140; Japanese, 140
Mountain, 148; Toothed, 140Horn Fern, 139

Horse-pipes, 143
Horsetail, 143; American, 143American Marsh-, 143* Call:forma, 143; Common, 127 143Corn 143; Field, 143; Giant

?t}
; £rea! Water-. 144; Ivory

\P\
Ma

7J?' 143; Meadow, 143Mud, 144; Sedge- like 144
Shade. 143; Shore, 143; SiaaM

Water, 143; Wood, 144

Horsetail-bamboo, Naked, 143
Hound's tongue, 147
Howard, Richard A. Fern Sym-

bols in a Trinidad Religion, 1

Huguenot Fern, 149
Hymenophyllum, 71
Hypolepis, 71 ; repens, 144
Indian's- dream, 140
Interrupted Fern, 126. 147
Isoetes Bolanderi, 144; Butleri,

144; Eatonii, 144; Engelmannii,
144; Flettii, 144; foveolata, 144;
Howellii, 144; macrospora, 144;
melanopoda, 144; muricata, 144;
Xuttallii, 144; Orcuttii, 144;
paupercula, 144; Piperi, 144;
riparia, 144; Tuckermanii, 144

Jointed Rush, 143
Joint- grass, 143
Jointrush, 143
Juvenile Leaves of Two Poly-

podies. 81
King's Fern. 147
Kleinschmidt, Walter F. Grow-
ing Ferns from Spores, 117

Lace Fern, 140; California, 140;
Mountain, 140

Ladder Fern. 146. 149
Lady Fern, 126, 138; Alpine, 138;
Lowland, 127, 138; Northern,
138; Southern, 138; Upland,
138; Western, 138

Lady's Hair, 137
Lakela, Olga. A List of Ferns
from the North Shore of Lake
Superior, Minnesota, 16

Lamb's-tail, 145
Lead wort, 146
Leather Fern, 136
Leatherleaf, 148
Leptopteris, 71; superba. 70
Licorice Fern, 140, 148; Moun-

tain, 148
Linds'ioa, 71
Li]> Fern, 139; Alabama, 139;
Baby, 140: Beaded, 140; Charm-
ing. 140; Cleveland's, 140;
Clothed, 140; Coastal, 140;
Cooper's, 140; Covi lie's, 140;
Ea ton's, 140; Fee's, 140; Fend-
er's, 140; Fibrillose, 140;
Hairy. 140; Lindheimer's, 140;
Parish's, 140: Pringle's, 140;
Scanty, 140; Slender, 140;
Smooth, 139; Tinv, 140; Viscid,
140; Webby, 140; Woolly, 140;
Wright's, 140

List of Ferns from the North
Shore of Lake Superior, Minne-
sota, 16

Lochair Fern, 137
Locust Fern, 147
f^og Fern, 141
Lorinseria arrolata, 144
Loxsoma, 70
Lucky-hands, 142
Lycopod, Dwarf, 150; Staghorn,
145
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Lycopodium, 76, 82; adpressum,
145; alpinum, 145; alopecur-
oides, 145; annotinum, 145;
carolinianum, 145; cernuum, 12,

145; clavatum, 145; compla-
natum, 145, var. flabelliforme,
61, 62, 127; flabelliforme, 145;
inundatum, 145; lucidulum, 62,
63, 145 ; obscurum, 145, var.
dendroideum, 61, 145; poro-
philum, 62 ; sabinifolium, 145

;

Selago, 145, var. patens, 145;
sitchense, 145; tristachyum, 145

Lygodium japonicum, 146; mi-
cans, 1, 6; palmatum, 22, 128,
146; scandens, 11

Maidenhair, 137; Alpine, 137;
American, 137; Black, 137;
Brittle, 137; California, 137;
Common, 137; English, 138;
Fan, 137; Fragrant, 137; Green,
138; Hairy, 137; Jordan's, 137;
Northern, 137; Rock, 138;
Southern, 137; Western, 137;
White, 137

Maidenhair-fern, Northern, 128
Male Fern, 142
Mann, M. D. Report of Treasurer,
25

Mare's-tail, 143
Marginal Fern, 142
Marginal -fruited Fern, 142
Marsh Fern, 138, 143; Lance-

leaved, 143; Northeastern, 143;
Northern, 143; Southern, 143

Marshweed, 143
Marsilea, European, 146
Marsilea macropoda, 146; mu-
cronata, 63; quadrifolia, 78,
146; vestita, 146

Massachusetts Fern, 143
Matteuccia Struthiopteris, 76, 78
McDougall W. B. and Omer E.
Sperry. Plants of Big Bend
National Park (review), 09

Meadow-fern, Beaver, 143
Meadow Pine, 143
Mecodium 71
Meniscium reticuiatum, 146
Merlins-grass, 144
Micropteris orientalis, 48; serru-

lata. 48
Moonwort, 139; Finely-dissected,

139; Little, 139; Oregon, 139;
Royal, 147; St. John's, 138;
Small, 139; Tall, 139; Under-
wood's, 139; Virginian, 139

Morton, C. V. Report of the
Editors, 29; A Suggestion for
a Cooperative Study by Mem-
bers of the American Fern
Society, 31

Mosquito Fern, 138
Mountain Fern, 142; Fine-haired,

141
Mountain Moss, 150; Prickly, 150
Nephrolepis biserrata, 11, 146;
cordifolia, 12, 13, 20, 86-90,

146; exaltata, 146, var. bos-
toniensis, 86, 120

New Pteridophyte Records from
Missouri, 61

New Stations for Asplenosorus
ebenoides, 57

New York Fern, 129, 142

Note on the Occurrence of Ophio-
glossum crotalophoroides Walt.
in Louisiana, 90

Notes on the Ferns of Kentucky,
III. Cheilanthes Feei on Silurian

Limestone in Kentucky, 53

Notes on the Spinulose Wood-
ferns, 66

Notholaena, Powdery, 146; Whit-
ened, 146

Notholaena californica, 146; deal-

bata, 146; Jonesii, 146; Parryi,

146; sinuata, 146; Standleyi, 146

Oak Fern, 141, 142; Limestone,
142 ; Northern, 142 ; Scented, 142

Oak-leaved Fern, 146
Oleandra neriiformis, 11

One-sided Fern, 149
Onoclea sensibilis, 15, 17, 18, 22,

78, 81, 127, 146
Ophioglossum petiolatum in

South Carolina, 151
Ophioglossum crotalophoroides,

90, 91, 146; Engelmannii, 146;

lusitanicum var. californicum,

146; palmatum, 146; petiolatum,

151; vulgatum, 76, 77, 126, 146,

var. pseudopodum, 16, 18

Osmunda, Cinnamon, 147; Clay-

ton's 147; Interrupted, 147;

Royal, 147
Osmunda cinnamomea, 14, 18, f7,

81, 127, 146; Claytoniana, 18,

63, 77, 126, 146; regalis, 77, 81,

135, var. spectabilis, 15, 16, 18,

146
Ostrich Fern, 149
Ostrich-feather Fern, 149

Paddie- pipes, 143
Paddock-pipes, 143
Palmer, Ernest J. and Julian A.

Steyermark. New Pteridophyte
Records from Missouri, 61

Paltonium lanceolatum, 146

Parchment Fern, 143

Parsley, Mountain, 140

Parsley Fern, 140; American, 140

Pasture Fern, 141; Sweet, 141

Pea Fern, 140
Pellaea, 17, 71; andromedifoha,

147; atropurpurea, 19, 55, 56, 78,

119, 128, 147; brachyptera, 147;

Breweri, 147: Bridgesii, 147;

compacta, 147; Doniana, 12;

glabella, 55, 56, 147; mucronata,
147; Suksdorfiana, 147; Wright-
ana, 147

Pepper Fern, 142

Pepperwort, 146; European, 146;

Hairy, 146; Nelson's, 146

Pewterwort, 143
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Phegopteris Dryopteris, 142; hex-
agonoptera, 79, 129, 142; poly-
podioides, 79, 142; Robertiana,
142

Phlebodium aureum, 81, 83, 84, 85
Phyllitis Scolopendrium, 78, 147
Pi 11 wort, 148
Pilularia americana, 148
Pine Fern, 137
Pine-grass, 143
Pinetop, 143
Pipes, 143
Pityrogramma calomelanos, 12,

148; triangularis, 148
Pod Fern, 140
Poison Fern, 147
Polishing Rush, 143
Polunin, Nicholas. Equisetum
pratense Ehrh. in Arctic Alaska,
111

Pond, Bremer W. Report of
Judge of Elections, 27

Polvpodium, 43; andinum, 47,
103; angustifolium, 148; aureum,
148; basiattenuatum, 101, 104;
Blanchetii, 107, blepharideum,
99; blepharodes, 109; blepharo-
lepis, 109; brasiliense, 148;
Buesii, 105; caucanum, 98;
Cookii, 98; costatum, 148; da-
guense, 107; delitescens, 51, 52;
duale, 48; exiguum, 97, 107;
flabelliforme var. minus, 110;
gibbosum, 110 ; glycyrrhiza,
148; gracillimum, 109; <irise-
bachii, 95; Hartii, 93; hetero-
phyllum, 148; hyalinum, 107;
Jamesonii, 49; Killipii, 105;
Knowltoniorum, lo.s ; lunula,
51, 52, 93; micropteris, 94;
Mitchelbie, 97, 98; myosuroides,
49, 51, 52; nanum, 107; nim-
batum, 108; nutatum, 46, 93:
organense, 94; perpusillum, 95;Phy nitidis, 148; I'hymatodes, 9
polycarpuin. 12; polypodioides,
.*>, var. Mirhauxianum 56, 148*
Schenckii, 94; Scouleri, 148; ser-
ricula, 101; serrulatum, 48, var.
strictissimum, 49; setosum, 94;
sotulosum, 108; Shaferi, 46, 98;

;
S™er

«,
ng& -

104
'

105
'

Sintenisii
109; Skutehu. 51; strictissimum,
49, 51; subflabelliforme, 110;
taenifolium, 109; trichoman-
oides, 52, 101, 102, 103; trunci-
?£*• J

01
'
i?2

*
103

' f
- major, 101,

102, f. minor, 101, 102, 103

;

virginianum, 17, 18, 79, 81, 83,
148; vulgare, 38, 148, var!
columbianum, 14*, var. hesper-

U1
");.

14S
\.var - occidental, 148;

Williamaii, 101; zurquinum, 99
Polypody 148; Alpine, 138: Bra-

z.lian 148; Coast, 148; Common,
4S; Golden, Us; dray, lis!
Hoary, MS

; Leather-leaved, 148:
Leathery, 148; Limestone, 112-

Mountain, 148 ; Resurrection,
148; Rusty, 151; Scaly, 148; Six-
angled, 142; Tender Three-
branched, 142; Ternate, 142;
Three-branched, 142; Tree, 148;
Triangular, 142; Western, 148;
Winged, 142

Polystichuni acrostichoides, 78,

127, 148; Andersonii, 148;
Braunii, 38, var. Purshii, 148;
californicum, 148; Dudleyi, 148;
Lemmonii, 148; Lonchitis, 148;
munitum, 149, var. imbricans,
149; scopulinum, 149

Prairie Fern, 141
Princess Pine, 145
Psilotum, 82 ; nudum, 149
Pteretis nodulosa, 87, 149; pen-

sylvanica, 17, 18, 149
Pteridium aquilinum, 9, 10, 12,

81, var. cau (latum, 149, var.

champlainense, 131, 132, 133,

var. lanuginosum, 149, var.

latiusculum, 17, 18, 78, 87, 131,

132, 133, 149, var. pseudoeauda-
tum, 15, var. pubescens, 132, 133,

149; latiusculum, 128
Pteris, 71; cretica, 119, 149, var.

albolineata, 87; longifolia var.

bahamensis, 149; multifida, 149;
spinulifera. 12; tripartita, 149;
vittata, 149

Pteridophytes from Two Liberian
Counties, 7

Quill Fern, 143
(Juillwort, 144; Appalachian, 144;

Black-based, 144 ; Inlander's
144; Braun's, 144; Butler's, 144;

Baton's, 111; Bngelmann's, 144;

Flett's, 144; Howell's, 144; Lake,
144; Mud, 144: Nuttall'e, 144;

Orcutt's, 144; Piper's, 144; Pit-

ted, 144; River-bank. 144;
Spring-spored, 144 ; Sugary,
144 ; Tuckerman's, 144 ;

Western,
144

Rattlesnake Fern, 126, 139
R« I, Clyde F. Notes on the

Ferns of Kentucky, III. Cheil-

anthes Feei on Silurian Lime-
stone in Kentucky, 53

Regal Fern, 147
Report of Auditing Committee,
28; of Curator and Librarian,
28; of Editors, 29; of Garden
Meeting in July, 153; of Judge
of Elections, 27; of Meeting
at the American Museum of

Natural History, 74 ; of the New
Jersey Field Trip, 30; of Presi-

dent, 21; of Secretary, 23; of

Treasurer, 2.")

Reproduction in Nephrolepis cor-

di folia, 86
R- surrection Fern, 148
Resurrection Moss, 150
Resurrection Plant, 150
Ribbon Fern, 147
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Roach, Archibald W. and Ben-
jamin B. Harris. Sand Hill
Ferns of Henderson County,
Texas 13

Robin-Hood's-hatband, 145
Rock Brake, 140; American, 140;
Fragile, 140; Slender, 140

Rock-cap Fern, 148
Rock Fern, 147, 148, 151
Royal Fern, 147
Rue Fern, 137
Running: Cedar, 145; Northern,
145

Running Moss, 145
Running Pine. 145
St. Christopher's Herb, 147
Sand Hill Ferns of Henderson
County, Texas, 13

Salvinia, Floating, 149; Round-
leaved, 149

Salvinia natans, 149; rotundifolia,
149

Scale Fern, 151
Scamman, Edith. Report of Secre-

tary, 24
Schizaea pusilla, 149
Scolopendrium, 135
Scouring Rush, 143; American,
144; Braun's, 143; Common, 144;
Dwarf, 144; Funston's, 143;
Great, 144; Kansas, 143; Mot-
tled, 144; Nelson's, 143; North-
ern, 144; Prairie, 144; Rough-
toothed, 144; Sedge-like, 144;
Smooth, 143; Stout, 144; Sum-
mer, 143; Tall, 144; Variegated,
144 ; Western, 143 ; Winter, 144

Screw Fern, 137
Scrub -grass, 143
Sea-weed Fern, 147

Desert, 150; Douglas', 150;
Festoon, 150; Gray, 150; Han-
sen's, 150; Low, 150; Mojave,
150; Oregon, 150; Pygmy, 150;
Rock, 150; Roekv-Mountain,
350; Sand, 150; Sand-barren,
150; Wallace's, 150; Watson's
150

Selaginella apoda, 150; arenicola,
150; asprella, 150; Bigelovii,
150; cathedrifolia, 12; ciner-
ascens, 150; Douglasii, 150;
eremophila, 150; Hansenii, 150;
lepidophylla, 150; leucobry-
oides, 150; myosurus, 9, 10, 12;
oregana, 150; rupestris, 150;
scopulorum, 150 ; selaginoides.
150; subcordata, 12; utahensu
58, 60; versicolor, 13; Vogelii,
13; Wallacei, 150; Watsonii, 150

Nensitive Fern, 127, 146
Serpent Fern, 148
^rpent's-tongue, 147
Shasta Fern, 149
Shave-grass, 143

Shaveweed, 143
Shield Fern, 141, 148: American,

141, 142; Anderson's, 148;
Boott's, 141; Broad, 141; Cali-

fornia, 148; Clinton's, 141; Com-
mon, 142; Crested, 141; Dilated.

141; Dodge's, 143; Dudley's, 148;
Eaton's, 149; Evergre.n, 142;

Fee's, 142; Florida, 142; Fra-
grant, 142; Goldie's, 142; Inter-

mediate, 127, 142; Lemmon's,
148; Marginal, 127, 142; Marsh,
143; Massachusetts, 143; Moun-
tain, 141; New York, 142;
Pricklv, 143, 148; Spinulose, 142,

143: Spiny, 143; Spiny-toothed.
143; Spreading, 141; Spring,
142; Swamp, 142

Shoeless-horse, 139
Shoe-string Fern, 150
Shuttlecock Fern, 149
Silver Fern, 141. 148
Silver-backed Fern, 148
Silver-striped Fern, 141
Snake Fern, 138, 148
Snake-grass, 143, 145
Snake-pipe, 143
Snake Rush, 143
Snake-tongued Fern, 146
Snakeweed, 143
Snuff-box Fern, 143

Spider Fern, 149
Spike Moss, 150; Dwarf, 150;

Meadow, 150; Rock, 150; Rocky-
Mountain. 150

Spinulose Fern. 142, 143; Broad-
leaved, 141

Spleenwort, American Wall rue-,

137; Black, 137; Black Maiden-
hair-, 137; Black-stemmed, 137.

138; Bradley's, 134, 137; Brown-
stemmed, 137; Cliff. 137: Dwarf,

137, 13S; Kbony. 120, 127, 137;

Elastic, 137; Female, 138;

Forked, 137; braves'. 137;

Green, 134, 138: Hemlock, 137;

Little Ebony-, 137; Lohed, 137;

Maidenhair, 138; Mountain. 13. ;

Narrow-leaved, 128, 136, 141

Palmer's, 137; Pinnatifid, 137;

Bue, 137; Rue-leaved 137;

Scott's, 57, 120, 12<>, 138; Sil-

very, 127. 141: Small, 137; Stot-

ler's, 137; Swamp, 141; Susque-

hanna, 138; Thelypteris like,

141; Toothed, 137; Trudell s,

138; Walking, 138; Wall. 138;

Wall-rue, 136, 137; Western,

138
Spring-wurzel, 139

Swamp Fern. 138; Broad, 141;

Glandular, 141; Narrow, 142

Sweet Fern, 143

Sweet-grass Fern, 141
Sweet-scented Fern, 111

Statrhorn-moss, Cliff, 14.">

Steil, W. N. Reproduction in

Nephrolepis cordifolia, 86
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Stenochlaena Kunzeana, 150
Stone Fern, 137
Strap Fern, 148
Sun Fern, 142
Svenson, Henry K. Report of
Auditing Committee, 28

Sword Fern, 146, 149; Imbricated,
149; Western, 149

Taintwort Fern, 137
Tapering Fern, 142
Tea Fern, 147
Tectaria heracleifolia, 150; min-

ima, 150
Tentwort Fern, 137
Thelypteris noveboracensis, 79,

129; palustris, 79; pilosa, 22;
sclerophylla, 22; simulata, 79

Toadtail, 145
Toothed-fern, Silvery, 141
Traveler's-joy, 145
Traveling Fern, 145
Triangle Fern, 142
Trichomanes Boschianum, 150;
cuspidatum, 9; Krausii, 150;
Petersii, 150

Triplet Fern, 142
Tryon, Rolla M., Jr. Report of
the Curator and Librarian, 28

Tuber Fern, 146
Turkey-foot Fern, 149
Two Variations of Pteridium
aquilinum, 131

Umbrella Fern, 137, 149
Unshoe-the-horse Fern, 139
Upland Fern, 149
Vancouver Fern, 148
Venus'-hair Fern, 134, 137
Vermifuge, 142
Vine Fern, 148
Virgin -Mary's Furze, 145

150
ria guineensis

'
12

I Hneata,

Wagner, Warren H., Jr. Juvenile
Leaves of Two Polypodies, 81

Walking Fern, 128, 139; Florida,

Walking-leaf, 139
Wall Fern, 148
Wall-link, 139

5?!1 R£e
'
137; American, 137M ater Clover, 146

Water-clover Fern, 146w
.
ater Fern, 138, 141, 143; Creep-
ing, 143; Sierra, 142

P

Water Pepper, 148
Waterwort Fern, 138
Watson's Fern, 146W
f?J?

ew7, iP"! F
- CharIes Al-

fred Weatherby (review* 21 •

The English Names of NorthAmerican Ferns, 134
Wherry Edgar T. Notes on the
, SpmuIoBe Wood-ferns, 66Whisk Fern, 149
Wild Bird's nest Fern, 137

III i

Ff
T,"

8
,
r,row well underBlack Walnut Trees?, 113

Windsor Fern, 146
Winne, W. T. Pteridophytes
from Two Liberian Counties,
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The Ten Best Ferns for Northeastern Gardens

•R. C. Benedict

Annually, film critics compile lists of the "ten best"
films of the preceding year, sports writers their lists of

'all American " football selections, and literary critics

have been known to offer their selections of the "ten

greatest novels ever written.
'

' What about the ten best

fern species which may be recommended for backyard

gardens or porch corners?

A letter was received not long ago posing just about

that question. Here is a try at answering it. There

will be, I am sure, differences of opinion regarding the

answer.

As preamble to the actual listing, the criteria of selec-

tion may be noted. The garden plot is assumed to be

some shaded backyard space, in need of decorative plant-

mg, where flowering plants are scarcely suitable. The

soil is assumed to be good average garden loam; the

care given, to include occasional watering during dry

spells. In other words, no elaborate rockery or distinc-

tive soil is expected. The conditions are those which

lead so many dwellers in small towns or in larger too, to

bring in a few ferns, identity unknown, to serve as edg-

ing for a front porch corner or shady north border.

The region covered is not just the northeastern states

but all the territory north of the Mason-Dixon Line and

west to past the Mississippi.

The qualifications of the fern species include capacity

1



2 American Fern Journal

to grow well and to look well under the conditions indi-

cated, and to be of fairly large size. Innumerable homes

throughout the area named have just such fern corners

or borders. If one were to list offhand the species most

commonly grown, the list would probably stop with the

following six: interrupted, cinnamon, ostrich, marginal,

lady, and less frequently, but much prized, the maiden-

hair, the one native fern species a good many people

know by name. Here follows my list of a first ten, with

a few alternates or substitutes.

1. Marginal shield fern (Dryopteris marginalis).

This wood-fern is given first position for a number of

reasons: besides its general attractiveness, it is easy to

transplant ; it maintains a good appearance all summer

;

it makes no special demands ; and it is evergreen.

2. Interrupted fern (Osmunda Claytoniana).

Growing naturally in drier soil than either of the other

Osmundas, the interrupted fern takes most kindly to the

average shaded corner or border and also keeps a good

appearance through the growing season.

3. Royal fern (Osmunda spectabilis [or 0. regalis]).

In a recent note in the Fern Journal, I have already

characterized the royal fern as potentially the best of

eastern ferns for home garden cultivation. Its trans-

plantation, however, is likely to be more difficult because

of its massive root mass and its frequent location in wet

situations. Its striking foliage and potentially large

size make it a species to be prized. (All three Osmun-

das have large root masses.)

4. Goldie's fern {Dryopteris Goldiana). One of

the less common wood ferns, known sometimes as "giant

wood fern,
'

' Goldie 's fern will do well if given a reason-

able chance. Under better than average conditions, its

leaves will approach five feet in length, and it takes

kindly to a home garden.
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5. Ostrich fern (Pteretis nodulosa). This species

is already a favorite in many home gardens in regions

where it may be a common plant along streams. No
fern shows to greater advantage than the ostrich fern

in the early season with its tall, vase-like plumes of bright

green leaves. It has two disadvantages: In conditions

of dry air and depleted soil water, its leaves frequently

turn brown by midsummer ; and it has the habit of send-

ing offshoots widely underground so that it may appear

several feet from its first site. But given moist enough
air and plenty of water, it will stay green into Septem-

ber, witness the nearly six foot lengths of leaves I noted

in Randolph Gulf in Vermont the past summer.

6. Christmas fern (Polystichum acrostichoides).

The "dagger fern" of the florist cut fern trade, the

Christmas fern is a natural inhabitant of dry wooded

hillsides, where it is often the only fern species to be

seen. It does not like to be crowded but is at its best

when it has a chance to spread and extend its plume of

dark green leaves in all directions. As its name indi-

cates, it is evergreen.

7. Maidenhair fern (Adiantum pedatum). This

fern can be grown successfully to form vigorous, many-

leaved graceful clumps if given a better than average,

Porous, leaf mould soil. It likes a dash of lime. Its

hairlike leaf stalks combined with its almost diaphanous,

distinctively cut foliage make it stand out as a prized

growth in any garden. A letter just received reports "a
bed of maidenhair almost 60 feet long and three to four

feet wide" in the New Hampshire summer home of our

member Miss Gertrude Phair.

8. Sensitive fern (Onoclea sensibilis). The sensi-

tive fern—a misnomer so far as general appearance goes

may not find acceptance in other lists. It is included

here for several reasons. Though often a weedy species
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of roadsides, its leaf cutting is attractive. It will grow

well under less than the best conditions, and, given a

boulder edging for footing, will self-sow and form a

thrifty border.

9. Lady fern (Athyrium Filix-femina) . One of the

commonly transplanted species, the lady fern has good

and bad points. It is continually producing a succes-

sion of fresh green leaves and is easily transplanted and

easily grown. At the same time, its older leaves are

subject to gradual discoloration and to insect disfigura-

tion.

10. Dryopteris erythrosora. Literally the "red-

dotted wood fern," this Japanese species is of medium
to small size. It is suggested for attention because of

the reddish color of its early leaf growth, and for its

glossy, cleanly cut, mature development.

Every " all-American '

' list has always a list of sub-

stitutes or second-string candidates. Here are a few

such fern nominations. Some of the following will have

strong support for the ''first team.

Fancy fern (Dryopteris intermedia). Anyone who

has attended a banquet or received cut flowers has prob-

ably seen this species in its commercial form, as an ad-

junct decoration used by florists. Finely and beauti-

fully cut, evergreen, it lends itself to such use. Mil-

lions of its leaves are gathered annually by crews of

pickers on New England's wooded slopes and kept in

cold storage until sold. Its leaf cutting makes it at-

tractive for garden growth and it can be grown suc-

cessfully with a little more than average care.

Male fern (Dryopteris Filix-mas). Common in

Europe but rare in eastern United States, the male fern

has something of the appearance of a tall marginal fern.

It is not evergreen and its sparse natural occurrence

raises a question as to its suitability for the average

garden.
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Cinnamon fern (Osmunda cinnamomea). Probably

the commonest "brake/' as the farmer would call it,

along marshy road margins, often growing in open sun,

this is one of our largest species and capable of good

garden growth if given adequate moisture, especially

near a pool. But drier conditions and competition with

tree roots are likely to lead to early shrivelling and dis-

coloration.

Variegated Athyrium (Athyrium Goeringianum f.

pictam). A Japanese species, related to the lady fern,

this species has been offered fairly often by florists for
*

as long as fifty years. Dealers who offer any hardy-

ferns are likely to have it. It has rather small spreading

leaves with whitish streaks of variegation which make it

an interesting addition to the fern garden.

Bulblet bladder-fern (Cystopteris bulbifera). The

uneuphonious "common" name is merely a translation

of the technical name. The leaves are long, slender,

often resting on the ground on the rocky slopes it fre-

quents. It is a species for a special spot in the garden

a few small rocks and soil slightly elevated and Avith a

little spray or drip will make it happy and its distinctive

little bulbils make it easy to multiply.

Pern Gardens. So far, fern species have been dis-

cussed as possible adjunct plants in general garden plant-

ing. However, in the first ten species listed above, there

was a gradual transition from a few of the largest and

hardiest types to others for which greater care might be

needed. It is a natural step further to an expanding

interest in ferns for themselves, and to ferns as a hobby

to be pursued in special gardens and in the natural

haunts of native ferns. Then the objective comes to be,

not merely what fern species will be good to fill a bare

or otherwise uninteresting corner, but how many kinds

of ferns can be grown and how can old and new types

be brought to the peak of perfection.
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The "fern corner" then becomes a fern garden with

perhaps an ever-increasing number of species. It may
be an acre of sunny meadow, like the Thurstons' at

Sharon, Connecticut, where lath-shading and hemlock

shelter-planting provide the conditions for a beautiful

fern bower. It may be a good-sized yard like Matthew
Mann's, in Roselle, N. J., where over one hundred fifty

species and varieties find agreeable quarters. Or it may
be a larger acreage like Harold Rugg's at Hanover,

N. H., where many rare as well as commoner types

flourish in the shady parts, in company with a botanic

garden display of distinctive flowers and woody species

in the sunnier areas.

How does one get fern plants for whatever purpose?
Most of the commoner kinds can be found without too

much searching over most of the Eastern States in

woodland areas. The commoner and less common kinds

may be obtained from a number of dealers. 1 But some
care must be exercised. A correspondent has recently

reported the offering of "hart's tongue" by a Florida

dealer, as a plant common in Florida swamps ! Raising

ferns from spores has proved a fascinating part of a

fern hobby and calls for only simple equipment. A
surprising number of Fern Society members grow ferns

as part of their hobby, and back numbers of the Journal

offer many pages of their reports.

Brooklyn, N. Y.

1 We hope to have a list of fern dealers in a future number of
the Journal.
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Notes on Azolla caroliniana

Julius Cohx and Robert N. Renlund

During the fall of 1949 Azolla caroliniana Willd. was

collected from the Delaware and Raritan Canal at New
Brunswick, New Jersey. Small patches of this aquatic

fern were found along the banks of the canal. In 1950

the fern was found from early July to mid-December,

again in discrete patches extending up the canal for a dis-

tance of about two miles. In 1951 it was first noticed

in mid-July intermingled with Lemna minor L. and

Spirodela polyrkiza (L.) Schleid. ; by late August it had

increased to such an extent that the canal was almost

completely covered from bank to bank for a distance of

nearly five miles. Dr. T. C. Nelson, of the Zoology De-

partment of Rutgers University, informs us that he was

unable to row a boat through the canal because of the

thick growth of Azolla. Again, in 1952 the fern ap-

peared during late July and by early September had cov-

ered the surface of the canal for a distance of over four

miles.

This species is apparently a recent introduction to New

Jersey. It is not listed by Britton (1889) nor is it men-

tioned by Stone (1912). Taylor (1915) lists it as being

found "in the Morris Canal near Bloomfield, New Jer-

sey" and Small (1935) mentions it as being present in

Essex County as the "remains of plantings connected

with mosquito-control activities." Chrysler and Ed-

wards (1947) do not list this fern. Although its natural

range is given as Massachusetts and New York to Louisi-

ana and westward, Mnenscher (1944) does not indicate

its presence in New Jersey. It may be assumed then

that this colony represents the first natural appearance

of the fern in the state.

The plants agree well with the descriptions and figures
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as given by Svenson (1944), although our plants are

somewhat more papillose. Careful search failed to dis-

close any fruiting material. This is similar to the ex-

perience of Svenson.

The plants are green from their first appearance in

July to early September, at which time a color change
beeomes apparent. By mid-September they are a deep
rusty-red, except for those plants that are shaded, these

retaining their green color. The leaf tip of the green

plant is bright red. During the color change this red

hue is at first more intense in the tip of the lower lobe.

Later, the entire plant becomes rusty-red. Different

authors ascribe this change to varying environmental
factors such as light, nutriment, and others.

Azolla displays a vegetative growth of explosive pro-

portions. Brown and Correll (1942) mention that seven
tons of it were removed from an area of one-quarter acre

from June to September in New Orleans. The rapid

growth and the marked color change of Azolla carolini-

ana suggested its use as experimental material. Experi-

ments were set up in the greenhouses of the Plant Physi-

ology Department at Rutgers University from October,

1951, to June, 1952. These experiments were concerned

mainly with the effects of low phosphorus levels upon
growth; other experiments included the growing of

Azolla upon a nitrogen-free medium, and the effects of

using 2,4-D both as a spray and as an addition to the

culture medium. It is expected that these experiments

and results will be published more fully elsewhere. How-
ever, a brief summary may be of interest at this time.

The plants were grown in glazed, two-gallon, coffee-urn

liners in a Shive-Robbins 3-salt formula I (1948) with

continuous aeration. On this nutrient medium the

Azolla plants remained green and healthy, showed good

vegetative growth, and doubled their area in approxi-

mately nine days. Concentrations of phosphorus varying
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from 16 ppm to as low as 0.00125 ppm were supplied to

a replicated series of cultures. Gross morphological and
color changes quickly became apparent. In the lower

phosphorus media the plants did not grow as rapidly or

ceased growth entirely; their roots became curled; color

changes indicative of phosphorus deficiency quickly ap-

peared. These color changes were similar to the changes

noted in the plants in the canal.

The presence of the blue-green alga Anabaena in the

upper leaf lobe has made Azolla the subject of several

studies in nitrogen assimilation. "The association of

the two organisms may be regarded as a conditional

symbiosis." (Gregor, 1938) In our own nitrogen-free

experiment the plants remained healthy, the roots were

long and straight, and growth was even more rapid than

in the Shive-Robbins solution. The plants eventually

changed from a deep-green to a yellow-green, and the

red coloration normally present in the leaf tips was

markedly reduced or absent. Iluneke (1933)—from an

abstract by B. Lloyd—states that after "long cultivation

m nitrogen-free solutions, Azolla becomes free from

Cyanophyceae. " Our plants did not exhibit this free-

dom from Anabaena.
The Delaware and Raritan Canal is a source of po-

table and industrial water. The possibility of control-

ling or eliminating the Azolla with 2.4-D was determined.

Sprays of 1,000 to 10,000 ppm were used, as well as

nutrient media containing 100 to 1,000 ppm 2,4-D.

"While the necrotic changes were proportional to the

concentrations used, the authors feel that the elimination

of Azolla from the canal is not feasible, nor might it be

desirable, since the Johnson and Johnson plant, which

uses canal water, has found that lesser amounts of mate-

rials are needed to purify the water during the times

when Azolla is abundant.

Because of its very rapid vegetative growth, and its
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supposed high nitrogen content, Azolla is reported as

being used in the rice fields of Tonkin, French Indo-

China, as a green manure, and as a source of green food

for poultry, swine, and ducks (Chevalier, 1926). Fos-

berg (1942) mentions the experience of a Hawaiian taro

grower who "finds that a thick covering of Azolla on the

surface of the water effectively prevents most other weeds

from growing, and that if it gets too abundant it can be

checked by temporarily draining the polul.
,,

Azolla

has frequently been used for mosquito-control, whence

comes its common name "Mosquito-fern."

The authors desire to call attention to this interesting

plant with its many potentialities for experimentation.

It is easily grown in the greenhouse, requires no elab-

orate equipment, is readily photographed, and is quickly

and easily harvested. Furthermore, since it lacks sec-

ondary tissues it is comparatively easy to study histo-

logically. For certain types of experiments the pres-

ence of Anabaena may be a disadvantage but in the

main, it may be disregarded.

We wish to express our thanks and appreciation to

Dr. W. R. Bobbins and Dr. Harold E. Clark of the

Plant Physiology Department for their encouragement

and many helpful suggestions during these experiments;

and to Dr. M. A. Johnson and Dr. E. T. Moul of the

Botany Department for their constructive criticism of

the manuscript.

Rutgers University, New Brunswick, New Jersey
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New or Interesting American Ferns

E. B. COPELAND

Botrychium Vargasii CopeL, sp. nov.

Species B. virginiano affinis; stipite 20 cm. longo;

10-13
10-15

^ ?

infimis 10 cm. longis, 5 cm. latis, acutis, petiolulis

mm. longis. rhachibus angustissime alatis, pinnulis ses-

silibus decurrentibus, maximis suprabasalibus 4 cm.

longis et 12 mm. latis, pinnatifidis, segmentis 4 mm.

latis, obtusis, inconspicue serrulatis, dentibus minutis

appressis utroque latere segmenti I vel II; lamina her-

bacea, glabra, laete viridi; stipite segmenti fertilis e basi

sterilis oriente, 13 cm. longo; segmento fertili frondis

6 cm. longo, stricto, tripinnato; sporangiis vix 1 mm.

diam.

Type in the herbarium of the University of Califor-

nia, Berkeley, collected at Vilcabamba, Province of CVilea.
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Department of Cuzco, Peru, at an elevation of 2600 m.
r

January, 1944, by C. Vargas (no. 4002).

The present species resembles typical Botrychium vir-

ginianum in the long petiolule of the fertile segment,

but in this, as in other respects, B. virginianum is no-

toriously variable. In aspect it is rather like B. cicu-

tarium. However, in color, texture, and dissection the

new species is unlike both of these. The teeth are so

inconspicuous that the segments look, superficially, to

be entire. Clausen remarks (in his Monograph of the

Ophioglossaceae) that Bolivian specimens ascribed to

B. cicutavium have fertile spikes exceeding the sterile

segments.

Cyclosorus Reederi CopeL, sp. nov.

C. rhizomate adscendente, basibus stipitum radicibus-

que permultis occulto, paleis castaneis paucis integris

lanceolatis acuminatis asperso ; stipitibus 1-5 cm. longis

;

frorftlibus caespitosis, 35 cm. longis, 8 cm. latis, apice in

caudam integrescentem contracto, deorsum longe fere ad

rhizoma gradatim angustatis, pin n is infimis vestigialibus

ovatis 3 mm. longis, medialibus 4.5 cm. longis, subcon-

tiguis, sessilibus, acutis, basi acroscopice truncatis sub-

hastatis, basiscopice late cuneatis, herbaceis, rhachi cos-

tisque et inferne venis setis alb is 0.3-0.6 mm. longis or-

natis, lamina inferne glandulis aureis sparsis praedita;

venis infimis 1-paribus anastomosantibns et fertilibus,

vena altera aeroscopica cum vena excurrente anastomo-

sante; soris subcostalibus uniseriatis, exindusiatis, spo-

rangiis nudis.

Type in the U. S. National Herbarium (no. 2,018,134),

collected at Finschafen, New Guinea, along bank of small

stream in bamboo thicket, March, 1044, by John R

Reeder (no. 889).

Hyalotricha CopeL, gen. nov.

Filix adhuc incertae sedis verosimiliter Aspideacea;

rhizomate breviter repente, paleis fere diaphanis clath-
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ratis non peltatis vestito; frondibus approximatis, non

ad rhizoma articnlatis, parvis, oblanceolatis, integris,

herbaceis, pilis pallidis debilibus pluricellularibus ves-

titis ; venis conspicuis nullis, venulis gracilibus anasto-

mosantibus, venulis inclusis paucis, ad apices soriferis;

soris irregulariter utroque latere costae bi-triseriatis,

superficialibus, orbicularibus, exindusiatis; sporangio-

rum pedicel] is gracilibus, cellulis incrassatis annuli

12-14, sporis reniformibus hyalinis.

Type:

Hyalotricha anetioides (Christ) Copel., comb. nov.

(PI 1)

Polypodium anetioides Christ, Bull. Soc. Bot. Gen-

eve 2: 219. 1909.

The type of the species was collected in Costa Rica by

A. C. Brade (no. 177) at—'' Candelaria-Geb. unterhalb

des Weissen Steines urn 1450 m., feuchte bemooste

Steinwand. '

'

In the original description, Christ said of this fern—

"Espece tres originale meritent un groupe a part par

le manque de nervures hit ('rales prononcees, " and "II

est difficile a attribuer cette espece a l'apparance rudi-

' ii
mentaire, a, un groupe determine.

I have not found it easy to assign this fern to a fam-

ily. At first sight it reminded me of Ghjphotaenium,

but the shape of the spores and the articulate hairs

make it almost impossible to ascribe it to the Grammiti-

daceae. The second guess was to agree with Christ and

place it in the Polypodiaceae, with which it agrees in

shape of spores, but the articulate hairs and non-articu-

late stipes are objections to this treatment. The rather

appropriate specific name might suggest a real affinity

(with Anetium), but the Vittariaceae do not have hairy

fronds, and moreover our plant is without the idioblasts

of that family.

There remains the great family Aspidiaceae, with
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reniform spores. The plants of this family are typ-

ically terrestrial, as in Hyalotricha, which grows on

rocks, and with non-articulate stipes. Hyalotricha is a

small fern and is presumably reduced in stature from

its ancestors. Loss of size is commonly correlated with

simplification of structure, so that the venation of Hyalo-

tricha might be derived from that of Tectaria. The

hairs, which bar its assignment to the other families

considered, are like those of Ctenitis and its many de-

rivatives. The evidence points clearly to Aspidiaceae

as the proper family of Hyalotricha. I have been un-

able to detect an indusium, but one may be present on

younger fronds than I have; and no few Aspidiaceae

are exindusiate.

I have for study a good isotype of H. anetioides, and a

collection from Panama (Killip 5013). A number of

other collections are in the U. S. National Herbarium,

but I have been unable to consult them as they are out

on loan.

M
2).

Polypodium Munchii Christ, Bull. Herb. Boiss. II. 3:

147. !<)(>:{.

The material that I have studied was collected at the

summit of Las Esmeraldas, Costa Rica, at an elevation

of 9000 feet, by John Tucker, a former student at the

University of California. It was identified by C. A .

.1/

from the vicinity of San Cristobal, Chiapas, Mexico

{Munch 90).

This is clearly not a Polypodiinn, as I now restrict

the application of that name. Christ compared it with

P. angustum (II. & B. ex Willd.) Mett., calling it "une-

sous-espece de ce type isoleV' Polypodium angusium

is the type species of Pleopeltis, and the only species ot
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MlCROGRAMMA MUNC fill : 1. FROND, NAT. SIZE; 2. PALEA OF RHIZOME

(BROADER THAN USUAL), XlO; 3. PALEA OF BLADE, X 50 ) 4. VENA-

TION, x5; 5. Sorus, x5.
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that genus with approximately compound fronds, but

the segments are dilated at base, and adnate and con-

fluent, and so never become really pinnae. Those of P.

Munchii are narrowed to the base, the lowest becoming

pinnae.

Venation of Phlebodium aureum

The most characteristic feature of P. Munchii is the

venation. The primary veins fork near the base, and

r„ . . §

the way to the margin. The divaricate branches bend

and anastomose to form one series of major areoles com-

prising the larger part of the area of the frond. Out-

side the series of major areoles is a longitudinal series

of minor areoles without included veinlets. and outside

of these are short veinlets running almost to the margins.

The acroscopic veinlet of each primary vein runs into

the major areole and forks not far above its base, its

two branches running parallel to the sides of the areole

and usually curving together and reuniting so as to

enclose one elongate minor areole within each major

areole. A sorus may be formed at or near the apex of
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each enclosed minor areole. In age, the sori become

very large and almost cover the inferior surface of the

frond. Perhaps because our material is limited, the

pattern of venation seems to be very uniform.

In this group of genera and species (Pleopeltis and

American relatives) there is usually a row of small

areoles along the costa, each extending from one main

vein to its neighbor. If major areoles are present, one

is adjacent to each costal areole, and each major areole

contains one sorus. This pattern is the rule in Phlebo-

dium, as illustrated in the areole at the left in the accom-

panying text figure. 1 Its instability is illustrated by

the adjoining areole at the right, which shows the pat-

tern typical of P. Munchii. Presl might have regarded

the difference between these details as generically sig-

nificant, btit their usual instability makes this hardly

practicable. Every feature of our plant except the com-

pound fronds indicates affinity with Microgramma,
rather than to any other genus.

University of California, Berkeley, California

Recent Fern Literature

Mich
In the foreword it is recorded that Mr. Billington had

prepared much of the manuscript, then laid it aside to

await the appearance of the 8th edition of Gray's Man-
ual, lie died, however, before this came out, and the

taxonomy and nomenclature were aligned with that

work by Dr. Stanley A. Cain, who also prepared distri-

bution maps of the taxa. If the publication could only

have been delayed two years longer, advantage could

i See also, Mettenius, Fil. Lips, pi XXV, fig. 2. 1856.
a Ferns ol Michigan. Cecil Billington. Cranbrook Institute of

Science (Bhmmfield Hills). Bull.
"

32. Pp. 1-240. PL 1-16.

Pigs. 1-79. 1952. $5.00.
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have been taken also of the treatment in the 3rd edition

of Britton & Brown's Illustrated Flora. There might
then have resulted more realistic arrangements of some
groups, such as those of Equisetum hyemale, Dryopteris

spinulosa, and the marsh and beech ferns, which are

really unrelated to Dryopteris.

Since far more users of such a work identify specimens

by comparison with pictures rather than laboriously

working through keys, authors should make special ef-

forts to have their illustrations accurate both as to fea-

tures and names. The Ferns of Michigan is on the

whole satisfactory in these respects. Plates 1 to 8 con-

sist of magnificent enlargements of fertile portions of

fronds' by Charles Neidorf—too bad that such views

could not have been published for all the taxa! Plate 9

is a good habitat view of "Trailing Christmas Green."

but it is labelled Lycopodium complanatwn, whereas it

represents the dissimilar taxon flabelliforme. Other

habitat views are fair. Ten pages are devoted to a novel

and instructive "Pictorial Glossary"; on page 6-4 the

drawing labelled "tripinnate" should be termed "ter-

nate.

adequate,

7)

Most of the drawings of individual taxa a

and only the following would call for replacement should

there be a second printing: That of LyCOpodium inun-

dation is enlarged and that of L. obscurum reduced so

BTOeh that they will mislead the beginner. The figure

labelled L. complanatwn has most of the features of

taxon flabelliforme (whether this is a species, subspecies,

or variety is immaterial—the two do differ markedly).

The indusium ascribed to Cystopfer is fragiU* is not like

that of any representative of this taxon listed in the

text. The frond on page 168 is not that of taxon spinu-

tosa as labelled, but of taxon intermedia (again what

category is favored for these makes no difference, but
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the fronds themselves are dissimilar). And the frond

of Asplenhtm viride is too large in comparison with A.

trichomanes.

Dr. Cain's distribution maps will prove of interest to

all plant-geographers. One curious point they bring out

is the way in which several taxa of generally southern

range seem to skip the lower counties of Michigan, and

turn up in the uppermost ones. While this behavior is

known in other states bordering the Great Lakes, in at

least one case there is some doubt as to the authenticity

of the record. Some 15 years ago Mr. Arthur N. Leeds

joined the writer on a visit to Mr. Oliver A. Farwell,

who had retired and was living at Lake Linden, in

Keweenaw County. He showed us his specimens of the

several disjunct taxa, but was unable to furnish us defi-

nite directions for seeking them out for ourselves. We
particularly wished to see the otherwise Appalachian

Asplenium montanum. But Mr. Farwell related how he

had gone to "The Cliff " to collect some Woodsias to send

to a correspondent, and placed the specimens of these

in a vasculum for the trip home. The next day, when

he lifted the material out, behold, mingled with the

Woodsias were some fronds of Asplenium montanum.

And he never was able to relocate his exact collecting

spot. One can not help wondering whether the Asple-

nium may not have been received from an eastern col-

lector, and had been lying in the vasculum into which

the Michigan ferns were placed.

—

Edgar T. Wherry.

American Fern Society
Report of the President for 1952

Of all the years of my membership, dating back to

1905, and including the several years involved in plan-

ning and launching the Fern Journal 1052 stands out

as my busiest year in Society work. The activities have
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not been different in kind from those of earlier years;

there have just been more of them, particularly of some

types, such as letter writing. Through all these years,

intermittently, there have been field meetings, confer-

ences, and fern study, in field and garden, in books and

herbarium, alone and with others.

The latter aspect, the study and enjoyment of fern

study with others stands as the underlying basis of the

success of the Fern Society. Dr. Waters, one of our

two remaining Charter Members (Miss Elmira E. Noyes,

of Norfolk, Va. is the other), has written of the bonds

of interest which held together the initial small group

of the Society from its beginning in 1893 ; its meetings

and correspondence, and the little germ of a publica-

tion which later developed into the Fern Bulletin. When
the Bulletin editor, Willard N. Clute, as it approached

its twentieth volume, began to feel that fern study had

passed its zenith, a cooperative effort among Society

members was responsible for starting the American Fern

•Journal, now well beyond its fortieth volume and going

stronger than ever.

From "about two hundred members in 1910, when the

first Journal issues appeared, the Society is now pressing

toward five hundred and enlisting new members at the

rate of fifty or more each year. Its annual growth is

steady, although not as spectacular as such annual in-

crements might lead one to expect. As a matter of fact,

the disparity between actual growth rate and the num-

ber of yearly additions presents a problem which I

should like to pass on to the membership at large.

The American Fern Society, one of the oldest of Amer-

ican botanical societies, has achieved an international

standing and membership. The Fern Journal circula-

tion, to members and subscribing institutions, is more

than six hundred per issue. We can be proud of the
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growth of the Society and of the success of the Journal.

The pages of the latter present a diversity of reading mat-

ter, ranging from the most technical to the most elemen-

tary, a range that parallels the training and experience of

the Society membership.

But in its growth in size and recognition, the Society

and its Journal have lost some of the intimacy and in-

formality which were characteristic of the earlier years.

The officers and older members are still hospitable to

enquiries for help and information from beginning mem-
bers, but their numbers have declined greatly in propor-

tion to the membership. Although annual meetings are

scheduled with considerable regularity, in connection

with the annual convocations of scientific societies, such

meetings can mean little to the great majority of Society

members.

In line with the problems just indicated, two sugges-

tions are offered, intended to increase the value of the
w

Society to members who may be starting fern study, and

to restore and extend the atmosphere of friendliness and

acquaintance which the increase in membership roll has

tended to diminish. The first suggestion follows some

correspondence on my part and is summarized in a pre-

liminary list of members in different parts of the coun-

try to whom members are urged to submit problems re-

lating to the identification of specimens. The list is

given in the pages devoted to Fern Society notes. As

part of this same program is the request made in an

earlier number that members with fern gardens register

their names with Dr. Sharpe, of Uxbridge, Mass. From
this it is hoped to be able to assemble a list of centers of

information for the benefit of fern gardeners.

The second suggestion was first made by our Treas-

urer, Mr. Mann, in Journal no. 4, for 1951, and was

seconded by Joseph Ewan, as retiring President, in no. 1
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of 1952. It calls for the activation of local regional

groups for meetings, visits to gardens, field trips, and

the development of the kind of local personal relation-

ships which were feasible for the Society when it was

much smaller. The Xew Jersey group, under Mr.

Mann's leadership, has for some time had a successful

program of promoting interest in any nearby fern meet-

ing for the north Jersey members. An informal com-

mittee has taken the initiative in notifying members by

postcard and telephone just before the meeting.

As a follow-up of the same method, in an adjoining

area, three regional meetings were scheduled for the

eastern New York and western Xew England area. Their

successful accomplishment and the hosts and leaders in-

volved, have been recorded in accounts in the Fern Jour-

nal. I want here to report the real contributions toward

their success on the part of a special "area committee

which carried out its own notification of nearby members

by postcard and other communications. Grateful ac-

knowledgment is given to this committee : Mr. "William

S. Johnston, Mrs. Elsie G. Whitney, Mr. Walter S. Allen,

and Dr. Elva Lawton.

During 1053, I hope other centers of local activity may

arise—note the proposed Michigan-Wisconsin fern tour

program already announced. No matter how small the

group, the sharing of fern interests will add to the enjoy-

ment of fern study. I shall be glad to hear from any

potential committee members who may be ready to vol-

unteer for their areas. Mr. Mann, the Treasurer, stands

ready to send any enquirer a list of those members who

reside within fair ranee of any given address.

? ?

Suggested readings': Two fields of reading in fern lit-
j^fc,' '^vu itaump

erature may be mentioned

:

(1). For beginners, and also for advanced students.
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especially in fern classification, the forty-odd earlier

volumes of the Fern Journal, and also the twenty vol-

umes of the preceding Fern Bulletin, contain a store of

interesting and significant information. Members are re-

minded that the back volumes of both these magazines,

together with an extensive list of other fern titles, are

available for loan from the Library of the Fern Society.

Application should be made to Dr. R. M. Tryon, Jr.,

Librarian and Curator of the Fern Society Herbarium,

Missouri Botanical Garden, St. Louis, Mo. Back vol-

umes of the Fern Journal are also available for sale.

(2). "Problems of Cytology and Evolution in the

Pteridophyta" by Irene Manton. This has already been

well reviewed by Dr. Wa
American fern study is so great that this further note is

added. Based almost entirely on material of species

native in Great Britain or in Europe, its technical anal-

yses of their cytology and indicated phylogeny shed little

direct light on American species, even those identified un-

der the same names. But the results achieved for the

European material set a challenge for the application of

similarly intensive methods to specimens collected in this

country. Miss Manton 's volume presents the equivalent

of not a few graduate doctors' theses in the study of

British ferns. With her work as a milestone, American
material offers opportunity for an even more extensive

series of master's and doctor's dissertations. Particu-

larly is this true of genera like Dryopteris, in which
different interpretations regarding species delimitation

and hybrid types obtain. Another interesting case is

Pohjpodium vulgare; European plants show recogniz-

able vegetative differences which accompany diploid,

tetraploid, and hexaploid chromosome numbers.

Respectfully submitted,

Ralph C. Benedict, President
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Report of the Secretary for 1952

The annual meeting of the Society was held with the

American Institute of Biological Sciences on the campus
of Cornell University. A luncheon in the Kimball Room
of Willard Straight Hall at noon on Wednesday, Sep-

tember 10, was attended by 26 members. Following the

luncheon contributed papers wTere presented in Savage
Hall. The first paper, by Miss Elizabeth A. Valentine

of Philadelphia, was an account of investigations of dif-

ferent types of prothallia in several species of climbing-

ferns, in particular Lygodium microstachyum. Descrip-

tions of the young sporophytes of these plants, as well

as the techniques the speaker used in her work, were

also presented in this interesting report. An unusual

Hawaiian spleenwort was then described by the writer,

a fern which shows a remarkable resemblance to the fern

genus Diellia in a number of respects, and which sug-

gests a prototype of the latter genus.

Prof. W. N. Steil, of Marquette University gave a

detailed review of the methods of reproduction in ferns,

a subject of general interest to all students of ferns.

He showed in a series of projection slides a wide diver-

sity of types of reproduction, including origin of new
plants by stems, tubers, roots, leaves, and bulblets in

different species. Dr. James N. Soper of the Univer-

sity of Toronto followed Dr. Steil's paper with an un-

usually fine report on the distribution of the Hart's

tongue and other ferns of Ontario, showing in particular

their distributional relationship with the Niagara Es-

carpment. The photographs and distribution maps for

the species discussed were of excellent quality. Dr.

Marcel Raymond's talk which came next added further

variety to the program by taking up the nomenclatural

problem of the familiar plant of eastern North America,

"Selaginella apus, apoda, or apodum?" Mr. Conrad
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Morton then spoke on the Fern Society excursion which

preceded the meetings, and this was followed by the final

paper, presented by Prof. Robert C. Clausen on the ferns

of the Caynara Region. Prof. Clausen, a former Presi-

dent of the Society, managed this year's activities on

the Cornell campus. Mr. Morton rose at the end of his

paper to express the thanks of the Society to Prof.

Clausen for his efficient arrangement of the Society pro-

gram. The meeting, which lasted until 5:30, was at-

tended during its course by over sixty persons.

On the following day Prof. Clausen led a group of 19

on a field trip in the vicinity of Ithaca, a report of which

appears elsewhere in this issue of the Journal. I should

also mention two unique field trips for A.I.B.S. visitors

led by Prof. L. C. Petry for the collecting of Lycopodium

gametophytes—an unusual opportunity indeed- Your

Secretary obtained ten fine specimens under Prof.

Petry 's guidance, on the second of the trips carried out

for this purpose.

The year 1952 has been unusually good for the mem-

bership of the Fern Society. Our Treasurer, Mr. Mann,

should receive much credit for the present condition of

our membership, which reached 4!)() at the end of 1952.

We deeply regret the deaths of three of our members

during the year: Mr. Charles L. Cass, of San Diego, Cali-

fornia, who became a member only a year ago; Prof.

S. H. Derickson, of Lebanon Valley College, who joined

in 1935; and Mr. Hubert H. Brown, of Toronto, Can-

ada, who became a member in 1926.

The plans for a Fern Society foray across northern

Michigan in early September are beginning to take defi-

nite form, and will include visits to a number of unusual

localities. The completed plans will be reported in de-

tail in the second issue of the JOURNAL. We look for-

ward to a good foray, a worthwhile and instructive ses-

sion with the A.I.B.S. at Madison, as well as some inter-
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esting trips from the University of Wisconsin at the

time of the meetings.

Respectfully submitted,

Warren II. Wagner, Jr., Secretary

Report of the Treasurer for 1952

Two items have largely contributed to another suc-

cessful year, first, the generous response of the sustaining

members, and, second, our increased membership. Our
list of subscribers continues to grow, but at a slower

rate. We now have 129 colleges, libraries, museums,

ami other institutions in this country and 29 foreign

subscribers, from Argentina, Belgium, Brazil. Canada,

England, France, Holland, Indonesia, Jamaica, Mexico.

Russia, Switzerland, and Sweden.
The sale of excess library books is a verv real source

of revenue to the Society. If all members would make
sure that when they wander off to greener fields all the

fern books in their libraries would go to the Society, it

would serve two purposes: First, it would mean addi-

tional revenue to the Society, and, second, it would keep

the books in circulation among the 4 members. Some of

the older books are hard to find these davs.

Last fall Mr. Morton made an inventory of back num-
bers in stock. As of November 1st, we had on hand

17.240 numbers, back to volume 1. These have been

given a nominal value of 20 cents each, and, in the

future, the inventory value will be established by adding

the actual cost of all additions to our stock and deduct-

ing total shipments from stock calculated at the average

value of the inventory. Incidentally, there are only a

few more complete sets of back numbers available, so

anyone interested should act promptly.

No withdrawals have been made from the two special

a<'<-ounts or from the reserve fund.

We had gifts during the year of $115.00, of which

-100.00 was from Mrs. < \ A. Weatherby to help defray
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the cost of publication of her article on the common

names of ferns, which appeared in No. 4, Vol. 42. The

$15.00 was anonymous.

Receipts Amount Total

Cash on hand, January 1, 1952 $1,184.77

1951 membership arrears $ 8.00

1952 membership renewals 575.06

1952 sustaining members 235.00

1952 new members 83.00

1953 membership renewals 16.00

1953 new members 60.35

1954 membership renewals 2.50

1952 subscription renewals 109.90

1953 subscription renewals 224.30

1954 subscription renewals 2.00

Sale of back numbers 146.77

Sale of reprints 105.02

Sale of surplus library books 61.53

Sale of Vars. & Forms, Index, etc 2.55

1952 advertising 20.00

Fern trip registration fees 19.00

Gifts 115.00

1,785.98

$2,970.75

Disbursements Amount Total

A. F. J. Vol. 41, No. 4 $330.38

A. F. J. Vol. 42, No. 1 312.74

A. F. J. Vol. 42, No. 2 339.92

A. F. J. Vol. 42, No. 3 297.77

2,500 printed envelopes 38.00

Eeprints 116.45

Expenses

President 15.75

Secretary 30.53

Treasurer

Editor

73.71

17.76

Curator of Herbarium

$1,573.01

Cash on hand, January 1, 1953 $1,397774
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Statement December 31, 1952

Assets
Amount

Cash on hand $1,397.74

Bissell Herbarium Bequest 570.48

Life Membership Fund 586.69

Eeserve Fund 1,561.40

Inventory A. F. J 3,448.60

A. F. S. Library 300.00

$7,864.91

Liabilities Amount

Capital Account $5,877.77

Suspense credit

76.35

2.50

224.30

2.00

524.82

570.48

586.69

1953 memberships

1954 memberships

1953 subscriptions

1954 subscriptions

Distribution Vol. 42, No. 4

Bissell Herbarium Fund
Life Membership Fund

$7,864.91

Respectfully submitted,

M. D. Mann, Treasurer

Report of the Auditing Committee

We hereby certify that we have seen the books and

accounts of the Treasurer, Mr. M. D. Mann, Jr., and

have obtained from the banks confirmation of the cor-

rectness of the Society's balances, which they are respec-

tively holding, as set forth in detail in the accompany-

ing report of the treasurer.

Charles Xeidorf,

Water

Clarence M. Van de Water,

Auditing Committee
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Report of the Judge of Elections

111 the recent balloting for officers of the American
Fern Society for 1953, 161 ballots were returned, of

which three were blank. The results were as follows

:

For President

R. C. Benedict 157

C. V. Morton 1

For Vice-President

Donovan S. Correll 158

For Secretary

Warren H. Wagner, Jr 158

For Treasurer

M. D. Maim, Jr 158

I therefore declare the following candidates elected to

the several offices : President, E. C. Benedict ; Vice-Presi-

dent, Donovan S. Correll; Secretary, Warren H. Wag-
M

Respectfully submitted,

agexah, Judge of Elect

Report of the Librarian and Curator for 1952

The sale of surplus books from the Library has con-

tinued successfully, amounting to $61.53 this past year.

Although the stock of salable duplicates was nearly ex-

hausted, it has been augmented by a substantial gift

from Mrs. If. F. Somerville. It is hoped that the Library
may continue to sell duplicates received from the mem-
bers. The gift of such books has represented an impor-
tant source of income to the Society—the total sale-

from donated books now amounts to nearly $300.0(

and the donor may have the further satisfaction that the

books are sold at a reasonable price and to those who
will make use of them.

A request was received for a loan of kodachromes of

ferns which I whs unable to meet since we do not have
such a collection. From time to time requests for mate-

rial to illustrate talks on ferns have come to me and I
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think if the Society had a series of slides there would be

a demand for them. This would be an effective way by

which the Society could stimulate interest in fern-study.

Such a collection can be started if members will send in

their duplicate or unneeded fern kodachromes.

A considerable amount of recently mounted material

has been incorporated into the Herbarium through the

generosity of Mr. W. E. Liggett, who has donated his

time to this work.

Respectfully submitted,

Rolla M. Tryon, Curator* and Librarian

The Summer Field Trip.—The field trip of the Amer-
ican Fern Society that was announced in the Journal

earlier in the year began in Woodstock, Vermont, on the

evening of Labor Day, September 1. There were 17

members and guests present on this first evening—Dr.

M rs

Mrs Hilda Castle.

Walter Castle, R. A. Doray, Dr. and Mrs. Arthur W.

Mo
Charles Neidorf, Harold Rugg, Miss Hester M. Rusk,

and Dr. Henry K. Svenson. The evening was spent at

the home of Dr. Doubleday. Mrs. Doubleday is an en-

thusiastic fern student and the members present were

interested in inspecting her excellent herbarium of Ver-

mont ferns, which includes a specimen that Mr. Weath-

erby had termed "the most nearly typical specimen of

Botrychium Lunaria known from Vermont."

The next morning the party proceeded, under the

direction of Mr. Rugg, to one of the few known locali-

ties in Vermont for the male fern (Dryoptcris Filix-

'»as). This station is near Bridgwater. The plants

are growing along a country roadside in a region only

sparingly under cultivation; although apparently lim

ited to a very small area they are not in danger of

immediate extermination; they would be hard to locate
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even with rather specific directions. This species is

known from a few other scattered stations in Vermont
and one in Maine, but is not known elsewhere in the east-

ern United States.

In the afternoon we were invited to inspect the garden

Mr This was
indeed a pleasure. Mr. Rugg has over an acre under
cultivation. Although there are many beautiful flower-

ing plants in the garden, it is evident that Mr. Rugg's
special interest is in the ferns, which have been carefully

tended and provided with ideal growing conditions.

One of the outstanding plants is one of two known speci-

mens of the natural hybrid x Osm unda Ruggii Tryon

(0. Claytoniana x regalis). Mr. Rugg told us that some

marauder (evidently well-informed) had attempted to

steal the plant and had taken most of it; fortunately,

enough of the rootstock was left so that the plant has

recovered and is now in a flourishing condition. How-
ever, it is not reproducing itself.

Mr. Rugg has in his garden most of the native species

of true ferns of the eastern United States and also many
exotic species. He has kindly supplied me with a list

of some of the more interesting ones

—

Osmunda Clay-

toviana f. MacJciana and f. dubia, Osmunda regalis f.

orbiculata (an exceedingly strange dwarf form with

round segments), Blechnxm spicant, Blechnum penna-

marina (from New Zealand), lady-ferns in many forms,

mostly of English origin, Phegopteris Eobertiana,

Phegopteris Dnjopteris f. plumosa (from England),
Polypodium virginianum f. cambricoides, Dryopteris

Thelypteris f. Putferae, D. erythrosora (from Japan), x

D. Leedsii, D. noveboracensis f. cristata, D. nevadensis,

xD. celsa, several crested and divided forms of Poly-

stichuni acrostichoides, and also P. angulare, P. lobatum,
P. Andersonii, and P. munitum, Adiaritum pedatum var.

aleuticum, Cryptogramma acrostichoides, Cryptogramma
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(Pellaea) densa, Adiantum venushim (from Asia), A.
Capillus-veneris, Cyrtomium falcatum, Asplenium Adi-
antum-nigrum, and Athyrinm Ooeringianum and its f.

pictiim.

The party returned to Woodstock, where we were
joined by Miss Alice Bristow and Miss Helen Bristow;
these young ladies were primarily interested in orni-

thology, but our field trip turned them from bird-

watchers into fern-watchers ; they are now new members
of the Fern Society. We proceeded in the afternoon

north to Stowe, by way of the Randolph Gulf, stopping
at various places where Mr. Rugg had found interesting

ferns. Vermont is surely a fern-lover 's paradise. The
roadsides in many places are banked with ferns. Among
the species that we saw on this first day were: Adiantum
peda turn f
9

tna var. Michauxii (A. angustum), A. pycnocarpon

(abundant in one locality), A. thelypteroides, Botryeh-

mm wrgmianum, Dennstaedtia punctilobula, Dryopteris

Clintoniana, Z>. Goldiana, D. intermedia, D. spinulosa,

D- marginalis, Thelypteris novel)oracensis, T. Phegop-
tens, Eqidsetam arveme, E. silvaticum, Lyeopodium ele-

vation, L. complanatum var. flabelliforme, L. lucidulum,

L. obscurum, Matteuccia Struthiopteris var. Pennsyl-

vania, Onoclea sensibilis, Osmunda cinnamoynai, 0.

"laytoniana, Polypodium vulgare var. virginianum,Poly-

sttchum acrostlchoides, P. Braunii var. Purshii (abun-

dant locally) and Pteridium aquilinum var. latiusculum.

At the Green Mountain Tun, in Stowe, Vermont, where

we spent the night of September 2 very comfortably, we
were privileged to view in the evening the amazingly

beautiful photographic enlargements of ferns made by
Charles Neidorf ; some of these photographs will appear

in future numbers of the Journal. We also enjoyed

looking over the fern herbarium of Mr. Doray, which he
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had brought along for our inspection. Mr. Doray has

recently very graciously presented this herbarium to the

Smithsonian Institution.

On the morning of September 3 we started out for

Smuggler's Notch in a drizzling rain, the only bad
weather that we had during the entire trip. The inter-

mittent rain did not spoil the day at all, and may even

have added to the spectacular appearance of the Notch.

The swirling mists made the precipitous sides of this

mountain pass seem to rise for thousands of feet. At
the Notch we were joined by Mr. James Mitchell, Mr.

and Mrs. Ernest Smith and Miss Marion Smith. Here

at the Notch we saw the three chief rarities of the region.

Dryopteris fragrans, Asplenium viride, and Woodsia

alpina. Many other ferns were abundant, including

Cystopteris fragHis var. Mackayi, Dryopteris dilatata,

Gymnocarpium Dryopteris (Dryopteris disjuncta), and

Lycopodiiim Selago var. patens. Near the watchman's

house in the Notch, Harold Thomas had planted a num-

ber of ferns that perhaps did not come from the imme-

diate vicinity, including Camptosorus rhizophyllus, Bo-

tryehium lanceolatum var. angustisegmentum, B. matri-

cariifolium
y B. dissection and J?, dissection var. obliquum.

We proceeded that afternoon to Burlii

Champlain, stopping on the way near Essex Junction

to view a station for Felloea atropurpurea. At this

Place the plants grow mostly out of reach on the rocks

of a deep railway cut. We stopped also to view the fern

garden of Mr. Harold Thomas, at Jeffersonville. Mr.

Thomas has a plant that is thought to be Polystichum

acrosiHch aides xBraunii. Later we paid a visit to the

Gardenside Nursery, near Shelburne, where numbers of

Plants of different forms of the English hart's-tongue

were under cultivation. We also visited a nearby place

where a peculiar and perhaps unnamed undulate form

of Asplenium platy neuron occurred. On rocks nearby

we found Asplenium Trichomanes, Camptosorus rhizo-
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phyllus, and Woodsia obtusa. In the evening we were
entertained at the home of Miss Marion Smith, who
showed her beautiful kodachrome slides of New Eng-
land wild flowers and ferns. The part of the trip near
Burlington was under the leadership of Mr. Doray.
On the next morning we made the rather long drive

from Burlington around the south end of Lake Cham-
plain and over to Pilot Knob, New York, on Lake George.
In the afternoon we were joined by Mrs. Elizabeth Dube,
Miss Walling, and Mr. William Mann. We spent the

afternoon exploring the woods on the property of Dr.

Benedict at the foot of Pilot Knob. Dr. Benedict has

written a short paper on the ferns of this interesting

region which will appear in a later number of the Jour-
nal. Among those we saw were many of those seen in

Vermont, and also Botrychium dissectum var. obliquum,
B. multifidum var. intermedium, Cystopteris bulbifera,

Thelypteris palustris, Equisetum hiemale, Onoclea sen-

sibilis f. obtusilobata, Osmunda regalis, Selaginella ru-

pestris, and Woodsia ilvensis. Dr. Svenson and Mr.

Neidorf showed an Isoetes (probably ecbinospora var.

Braimii) that thoy found in nearby Glen Lake. In the

early evening we were pleased to have the chance of

taking a boat ride around Lake George; later we were

entertained by Dr. and Mrs. Benedict at the summer
home they maintain here.

The morning of September 5 was spent in exploring

some swamps near Lake George where Dr. Benedict has

found hybrid Dryopteris at various times. Dryopteris

cristata is common here and we found some specimens
that are D. cristata x marginalis and x D. Boottii (D.

cristata x intermedia
\ . In the afternoon we took the Ion-,'

driv«> north through the Adirondack Mountains. We
stayed the night ne?ir AVilmington and went up White-
face Mountain, one of the higher peaks of New York,

to see the sunset. We were joined here by Miss Orra
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Phelps and Miss Elsie Putnam, both ardent mountain
climbers, who had that day just finished their task

of climbing all the some forty-six mountain peaks in

New York over 4,000 feet high. Miss Phelps showed a

specimen of Cystopt eris frag His var. protrusa.

The next day we proceeded leisurely on the 200-mile

drive set for the day. During the morning we stopped
at Quiver Pond, where Dr. Benedict had discovered Mas-

sachusetts fern (Thelypteris simulata) more than forty

years ago. It is one of the few localities for this species

in this part of New York. The plants are still there

and were discovered after some search. They are pros-

pering, apparently, in a more or less inundated section,

growing with marsh-ferns, which they resemble closely

by casual inspection. For lunch we stopped at a res-

taurant named, appropriately enough, "The Ferns."

We spent the evening watching television at the Snow
White Inn, near Pompey, New York, where we stayed.

It was the only evening without some "botanical" di-

version.

The next day we drove the short distance to the old

plunge basin near Jamesville that is now Clark State

Reservation, where we met a group who had assembled

from Syracuse to meet us. There were Dr. Karl L.

Brooks, of Albany, New York, Dr. and Mrs. Clair A.

Brown, of Louisiana State College, Mrs. F. G. Dunham,
a member from Ridgewood, New Jersey, Miss Ann Dun-

ham, Dr. Mildred Faust and Miss Nettie Sadler, who or-

ganized and led the Jamesville trip, Mr. Marcel Ray-

mond, of the Montreal Botanic Garden, Miss Dorothy

Reynolds, Dr. Paul J. Sedgwick, of Syracuse University,

and Mrs. A. II. Wright. This plunge basin is one of

the last remaining homes of the American hart's-tongue

(I'hi/llitis Scolopendrium var. americanum). Dr. Faust

showed us that with the present protection it is enjoy-

ing the hart's-tongue is prospering. We observed
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thrifty plants with fronds over two feet long. Many
other ferns grow in this vicinity; there was a tremen-

dous colony of narrowleaf spleenwort and huge plants

of bulblet bladder-fern. Maidenhair spleenwort (As-

plenium Trichoma nes) was abundant on the rocks.

We had lunch at Drumlins, a famous restaurant on

the outskirts of Syracuse, as guests of the Department

of Botany of Syracuse University. We appreciated the

generous hospitality very much. Later we drove to

Ithaca by a scenic route along Skaneateles Lake. The

field trip officially ended that evening at Ithaca. A
number of those in the party remained at Ithaca for the

next fewr days to attend the summer meetings of the

American Institute of Biological Sciences.

Altogether the trip must be accounted highly success-

ful. It was certainly enjoyable for those who attended.

There was a registration of 39 persons for all or part of

the trip. We saw 52 species of ferns growing wild,

many of them in magnificent condition, and a number

of others in cultivation.—C. V. M.

Report on the Ithaca Field Trip.—Thursday, Sep-

tember 10, was a warm, clear day. Nineteen persons,

members of the Fern Society and friends, assembled at

the south door of the Plant Science Building on the Cor-

nell Campus at 8 A.M. The trip went as planned and

included stops in the region of the headwaters of Six

Mile Creek, southwest of Dryden, at Woodwardia Bog,

northeast of Dryden, and the ravine of Mack Creek, on

the west side of Cayuga Lake, north of Sheldrake Point.

In all, twenty-eight species of ferns Avere observed, in-

cluding five species of Botrychium, Ophioglossuw vul-

ffatum, Dennstaedtia punctUobula, Woodwardia virgin-

ico. Atkyrium pycnocarpon, Camptosorus rhieophyUus

and Dryopteris gold in mi, and also five species of Lyco-

podium, as well as the supposed hybrid, L. complanatum

ssp. flabeUiforme x tristachyum. Some plants of L. com-
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pla nation ssp. flaielliforme had forked strobili and sev-

eral exhibited the development of a proliferated vegeta-

tive axis above the strobilus.—R. T. Clausen.
Tentative Schedule of Field Trips During 1953.

The following field trips and garden meetings are under
consideration. Further information may be obtained

from the individuals indicated.

Virginia: A visit to Dr. Paul Bartsch's fern garden on his

448 acre estate on the Potomac Eiver about 20 miles south of

Washington, D. C., to be followed possibly by a two day trip to

Dismal Swamp in southeastern Virginia to study Dryopteris celsa

and other ferns. Third or fourth week in May. Information
from C. V. Morton, Smithsonian Institution, Washington 25, D. C.

New York: A visit to the fern garden of Mr. Johnston in

Scarsdale. June 6. Information from William S. Johnston, 65

Morris Lane, Scarsdale, New York.
New Jersey: A visit jointly with the Torrey Botanical Club, to

the fern garden of our Treasurer in Roselle., June 27, at 2:30

p. m. Information from M. D. Mann, Jr., 625 Locust Street,

Roselle, New Jersey.

Connecticut: A visit to the Wild Life Sanctuary, Fairfield

County, Connecticut. In July, date not settled. Information
from Miss Helen Bristow, Silvermine Road, Norwalk, Connecticut.

New York and Quebec: A five day trip, visiting Glens Falls

and the Lake George region, Ausable Chasm, and the Montreal
Botanical Garden and other parts of Quebec Tentatively the

third week in August. Information from E. C. Benedict, 2214
Beverly Road, Brooklyn 26, New York (Pilot Knob, New York,
after June 15).

Michigan and Wisconsin: A week's tour of the lower and
upper peninsulas of Michigan, ending up in Madison, Wisconsin.
August 30-Sept. 6. A mimeographed notice of the trip may be

obtained from Mrs. Kay Boydston, Fernwood, Eoute 3, Niles,

Michigan.

With the increased number of meetings and trips

scheduled for the season it will be necessary to rely

mostly on special cards or mimeographed notices. Ad-
ditional information will be given in the Journal if re-

ceived in sufficient time.—R. C. B.
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What is the Name of This Fern ?—Following a sug-

gestion in the report of the President, the editors offer

below a list of individuals to whom members may refer

problems in the identification of specimens. On the

justifiable assumption that authorities are always willing

to share their knowledge, this list has been drawn up
in the main without previous correspondence with those

named. It is obvious that many more members might

have been included in the lists, especially in those states

with a large representation in the Society. Others de-

siring to be listed may write the editors. We hope to

supplement this first list, so that eventually every state

will have at least one member available for consultation.

One caution should be observed—it is rarely desirable

to try and give a definite identification from a descrip-

tion, or even from a photograph. Representative leaves,

mature enough to be fruiting, if possible, should be col-

lected and dried under pressure. Before mailing for

identification, a label should be prepared giving date and

place of collection and name of collector, and any other

significant data as to habitat, abundance, and so forth.

If the return of the specimen is desired, return postage

and a packaging suitable for a return trip should be

prepared.

This list has been prepared as part of an attempt to

make membership in the Society more personal, and es-

pecially to identify for new members specific sources of

help in one phase of fern study. It may be mentioned

also in this connection that the pages of the Journal are

always open to members who wish to acquire or dispose

of living plants, spores, dried specimens, or fern books.

Ferns and Fern Allies in General

Robert T. Clausen, Department of Botany, Cornell University,

Ithaca, New York: Eastern and southern United States; Ophio-

glossaceae
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E. B. Copeland, Department of Botany, University of California,

Berkeley, California: Asian, Malaysian, and Polynesian areas

C. V. Morton, Smithsonian Institution, Washington 25, D. C:
All geographic areas

Nicholas Polunin, Gray Herbarium of Harvard University, Cam-
bridge 38, Massachusetts: Arctic ferns

Marcel Raymond, Montreal Botanical Garden, 4101 est rue Sher-

brooke, Montreal, Canada: Canadian and arctic ferns

Eolla M. Tryon, Jr., Missouri Botanical Garden, St. Louis, Mis-

souri: All geographic areas

Edgar T. Wherry, Department of Botany, University of Pennsyl-

cania, Philadelphia, Pennsylvania: Eastern United States

By States

Maine: Mrs. E. C. Ogden, 175 Adams Street, Delmar, New York
New Hampshire and Vermont: Harold Rugg, Dartmouth College,

Hanover, New Hampshire.

New York: Stanley J. Smith, New York State Museum, Albany,

New York

Pennsylvania: O. E. Jennings, Carnegie Museum, Pittsburgh,

Pennsylvania

Delaware and Maryland: Clyde F. Reed, 10105 Harford Road,

Baltimore 34, Maryland
Virginia: A. B. Massey, Virginia Polytechnic Institute, Blacks-

burg, Virginia

West Virginia: Maurice Brooks, Department of Forestry, West
Virginia University, Morgantown, West Virginia

North Carolina: H. L. Blomquist, Department of Botany, Duke
University, Durham, North Carolina

South Carolina: Dr. Velma D. Matthews, Coker College, Harts-

ville, South Carolina

Georgia: Wilbur H. Duncan, Department of Botany, University

of Georgia, Athens, Georgia
Michigan: W. H. Wagner, Jr., Department of Botany, University

of Michigan, Ann Arbor, Michigan. (Also Hawaiian Islands)

Wisconsin: Douglas Dunlop, University of Wisconsin, Milwaukee
3, Wisconsin

Minnesota: John Moore, Department of Botany, University of

Minnesota, Minneapolis, Minnesota
Indiana: C. C. Deam, Route 3, Bluffton, Indiana
Illinois: George Neville Jones, Department of Botany, University

of Illinois, Urbana, Illinois
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Kentucky: Thomas 1ST. McCoy, Todd County High School, Elkton,

Kentucky

Tennessee: Jesse M. Shaver, Peabody College, Nashville, Ten-

nessee

Louisiana: Clair A. Brown, Department of Botany, Louisiana

State College, Baton Rouge, Louisiana

Nebraska : William F. Rapp, Crete, Nebraska

Missouri: Ernest J. Palmer, Webb City, Missouri

Arkansas: Dwight Moore, Department of Botany, University of

Arkansas, Fayetteville, Arkansas

Nebraska: Ronald L. McGregor, Department of Botany, Univer-

sity of Kansas, Lawrence, Kansas

Texas: Donovan S. Correll, Mount Pisgah Road, Avenel, Silver

Spring, Maryland
New Mexico: Sister Teresita Kittell, Holy Family College, Mani-

towoc, Wisconsin

Arizona: Walter S. Phillips, Department of Botany, University

of Arizona, Tuscon, Arizona

Colorado: Joseph Ewan, Department of Botany, Tulane Univer-

sity, New Orleans, Louisiana

Utah and Idaho: Seville Flowers, Department of Botany, Uni-

versity of Utah, Salt Lake City, Utah
Pacific States: Ira L. Wiggins, Dudley Herbarium, Stanford Uni-

versity, California ; also, Joseph Ewan, Department of Botany,

Tulane University, New Orleans, Louisiana

British Columbia: T. M. C. Taylor, Department of Botany, Uni-

versity of British Columbia, Vancouver, B. C, Canada

For identification of specimens from states not specifi-

cally mentioned above enquiries may be addressed to

members from adjacent states or to the members listed

at the beginning of this article as interested in ferns in

general.—R. C. B. and C. V. M.

Specimens desired.—Mr. A. H. G. Alston, British

Museum (Natural History), Cromwell Road, London

S. W. 7, England, desires living material of Osmunda

regalis, Dryopteris Filix-mas, Cystopicris hybrids, Poly-

stichum Braunii var. Purshii, Dryopteris spinulosa from

Greenland, and Azolla caroliniana. He would like also

dried specimens of Driwvteris spinulosa var. fructuosa.
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Call for Papers.—Dr. Herbert M. Clarke, Biology

Building, University of Wisconsin, Madison, Wis., asks

for titles of papers that members will deliver at the Fern

Society meeting this September.

Summer fern study.—Some of our members may be

interested in knowing that the University of Michigan

is going to offer a special course in pteridophytes (taught

by our Secretary Dr. W. II. Wagner, Jr.). This will

be given at the Biological Station on the shores of Lake

Douglas. This region of the northern Lower Penin-

sula is rich in lycopods, horsetails, moonworts, and ferns.

Gametophytes of a number of genera can be found and

also hybrids of various sorts. Among the interesting

plants of the region are Botrychium minganense, Equi-

setum litorale, E. Jesapii, Selaginella selaginoides, Dry-

opteris pittsfordensis, and Cystopteris Dickieana.

The following communication from one of our Euro-

pean members to our Treasurer may be of interest.

M
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Hamburg 1, Germany
October 6, 1951

Mr. M. D. Mann, Jr., Esq.

Treasurer, American Fern Society

625 Locust Street

Roselle, New Jersey

Dear Mr. Mann

:

Having had the pleasure of reading the American

Fern Journal for more than three years, I should like to

express my gratitude to have been able to enter the ranks

of the Fern Society. In this connection I would also

like to mention my sister, Mrs. de Joncheere-IIeiden, who

has been faithfully paying my subscription, which owing

to currency regulations I am unable to do.
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I must also say that I feel a bit guilty towards your

Society, as, when entering as a member, I received a

very nice letter from Mr. Allen, your predecessor, to my
sister in which I was asked to write a small article on

my time in the Japanese Prisoner of War camp in con-

nection with fern collecting. As up until now I was

always too lazy or busy or both, I have never written a

syllable, but as this is a load on my mind, I am really

intending on this Sunday afternoon to get things over.

Before I start I must rectify one misunderstanding:

I did not become interested in ferns when a P. 0. W.,

but started fern collecting when in the Netherlands In-

dies as a civilian, when I was employed by one of the

large shipping companies "out East" for nearly fifteen

years. I used to go to the port of Batavia, and—having

been a rather keen botanist nearly all my life—I was

quite astonished at seeing the mangrove-ferns (Acro-

stichum aureum and Stenoclxlacna palustris) growing in

profusion in an environment where the European ferns

I knew could never exist.

After that I became interested and as soon as the Java

fern flora (of Backer and Posthumus) was published, I

started collecting in the mountains, and became even

more enthusiastic when I saw the indescribable profu-

sion and variety of tropical ferns in one of their optimum

environments—the Malaysian primary rain-forest,

give an example, quite near our weekend house on one

of the volcanos of eastern Java was a small ravine about

200 yards long and not more than a few yards wide;

this was almost covered with ferns and I collected over

40 species in a short time one Sunday morning. Egen-

olfia bipinnatifida was the gem of this ravine association,

for it is considered rare in Java. I am sorry that I

can not give you more specific names for these ferns,

because the Japs took my herbarium of over 200 Javan

species and I never got it back. That they took all my

To
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furniture, silver, and car also was an even worse loss,

according to my wife's viewpoint, but from a sentimen-

tal point of view I think I regret the ferns the most.

I don't think I would have started fern collecting in

Changi Gaol (on the East-point of Singapore Island),

where I was a P. 0. W. during practically the whole

duration of the war, had I not done so before. Although
it was quite a big camp and a lot of the original (I mean
pre-war) vegetation of lalang fields, belukar (secondary
scrub and forest), mangrove, and even some poor rem-
nants of rubber plantations were enclosed within the

now famous barbed wire, the fern flora was very poor
indeed. Nothing but the ordinary roadside ferns were
found by my botanical friends and myself. It clearly

shows again to what extent ferns, with a few exceptions,

are bound to the natural environment of the primary
and to a lesser extent of the older secondary forests.

To give you an idea of the fern flora in Changi I shall

subdivide the ferns according to the various vegetation

types that were found in Changi and which determine
to a large extent the fern flora.

Lalang Fields.—In the fields of lalang (Imperata, a

coarse grass), no ferns were ever found by me. How-
ever, in those places where the ground had been exposed
to serious erosion and only a poor vegetation of lalang

or Schizachyrhtm (another grass) could exist some xero-

phytic ferns were met with: Cheilanthes tenuifolia,

Pier is ens
iform is, Gleichenia linearis, and Pteridium

aquihnum. It was curious* to see how the bad sub-

stratum and the drought affected the last two of these

species, which in ordinary circumstances are rather large,

hardy, and nearly ubiquitous in the tropics. Gleichenia

would develop one or a maximum of two pairs of pinnae

only, and the bracken would be only a foot high. Fer-

tile fronds were rare. The long and wiry rhizomes
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sometimes had the ground above them completely washed

away but they were still clinging desperately to life.

Belukar.—This shrub vegetation, which invariably

succeeds the lalang association if no burning or cutting

takes place, is slightly more favorable to the common
ferns, although the dense vegetation tends to crowd out

practically anything on the ground, and the shrubs are

apparently too young to allow epiphytic ferns to get a

foothold. There were huge thickets of Gleichenia line-

aris and G. dichotoma, and Blechnum orientale and Pteris

biatirita could be found in those places that offered some

air and light for low-growing forms. The climbing

Lygodium scandens was able to become very success-

ful in this vegetation.

Rubber Plantations.—The plantations within the

premises of the camp were only the poorest type, almost

all humus having been washed away by careless man-

agement. Schizaea dichotoma was an interesting find

here, preferring the driest and most inhospitable places,

but definitely needing some shade. It was always a joy

for me to see this strange archaic form before me when

I was going out with a working party with a shouting

Corean behind me. Some species of Dryopteris were also

rather common, as were also Pteridium aquilinum and

Pteris biaurita. A few epiphytes were conspicuous in

these plantations, namely Platycerium diversifolium,

with its quaint cup-shaped fertile leaf, Drynaria querci-

folia, and a species of Davallia. Two small epiphytes

were very common

—

Drymoglossum heterophyUum and

Cyclophorus lanceolatus. In the shadiest places even

Asplenium nidus would grow, as a kind of reminder of

what the Malaysian fern flora really can be.

Mangrove.—In addition to the usual mangrove-ferns

(Acrostichum aurcum and Stenochlaena palustris), Ly-

godium japonicum was a conspicuous element, with its

yellow-green leaves; it is certainly more common than
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Stenochlaena, although in most publications this Lygo-
dium is not mentioned as being able to withstand man-
grove-swamp conditions so well.

I think that this is all I can derive from the scanty
notes I made while in captivity. It is a pity we had so

little freedom to investigate further, but Japanese cap-
tivity was rather a bad one. If you think it worthwhile
you can publish the above in the American Fern Journal,
although from a purely scientific point of view there is

not much new in my account.

Yours very truly,

G. J. de Joncheere
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Close-Up Photography of Ferns

Charles Neidorf

The methods previously described by this writer 1 are

suitable primarily for medium-view photography of fern

specimens (whole fronds or large portions of fronds).

This paper describes a technique for close-up photogra-

phy of freshly-collected specimens, particularly fertile

fronds. The same method is applicable, of course, tQ

any specimen, sterile or fertile, in order to show details

of pinna-cutting, venation, indument, or any other diag-

nostic feature requiring a moderate amount of magni-

fication.

If ever there was a subject that could be considered a

"natural" for close-up photography, surely it is a fer-

tile fern specimen at the very peak of its development.

Any one can testify to this who has ever used a mag-

nifier to examine the marvellous wealth of detail re-

vealed in the structure of the intact indusia (sometimes

studded with glistening glandular hairs), in the ripe but

still unbroken sporangia, to say nothing of the strikingly

decorative arrangements of sori and veins and the deli-

cate cutting of the pinna-margins. Moreover, the wealth

of detail thus revealed is located on a surface so flat as

to be practically two-dimensional. As a result, the prob-

lem of obtaining overall sharpness, in the face of the

increasingly shallow depth of field that inevitably ac-

companies increasing magnification, is thereby greatly

amplified.

1 Neidorf, Amer. Fern Jour. 37: 67-77. 1947.

[Volume 43, No. 1, of the Journal, pp. 1-48, was issued April
13, 1953.]
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Essentially, the principle involved in producing the

close-up photographs is simple enough : the combination

of a fairly large-size view camera (4x 5"), with its long

bellows fully extended, and a short focal-length lens

(three or four inches) produces a magnified image on

the negative up to five times natural size. Such a nega-

tive needs to be enlarged less than three diameters to

produce an 11 x 14" print, suitable for exhibition,

which is filled with a wrealth of sharply rendered detail

that could never be duplicated by greater enlargement

of a small image.

To say that the principle is simple, however, is not

equivalent to saying that the technique is easily mas-

tered. Production of first-rate close-ups of any subject

is a problem likely to tax the ingenuity and patience of

even the most experienced nature photographer, and

this is particularly true of fern photography. It may

appear unusual, perhaps, in a paper intended to en-

courage others to tackle new procedures, to lay stress at

the very outset upon the difficulties likely to be encoun-

tered. To do otherwise would, however, be misleading.

For what they are worth, the methods used by this

writer are discussed in some detail as a guide to others

who may like to try their hand, whether because of a

need for fern close-ups for scientific purposes, or be-

cause they are on the lookout for unhackneyed subject

matter for prints to be submitted to photographic ex-

hibitions, or simply because they want unusual material

for exercises in close-up photography.

Selecting the Specimens

Choice of a particular specimen to be photographed is,

of course, very largely -determined by the calendar. The

various species reach maturity at different times during

the year, so that at any given moment from May throng
October at least one or more ferns can be found at just
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the right stage to be photographed (although the ones

which happen to be available at a particular time may
not necessarily be the most striking or most easily photo-

graphed species).

What this means is that the occasional fern photogra-

pher or the person merely curious about close-up pho-

tography can always find something at which to try his

hand. "When it is a question of photographing a par-

ticular species, however, and even more so when a com-

prehensive pictorial record of the local fern flora is at-

tempted, matters are not nearly so simple. Some ferns

ripen their spores over relatively long periods of time,

so that it is possible to find plants with very immature,

fully ripe, or long-since mature fertile fronds, all on the

same day, and one may continue to find ripening fertile

fronds for a month or more. Moreover, some ferns pro-

duce two crops of fertile fronds during a single season.

Thus, if a first attempt at close-up photography is un-

successful, additional suitable material can be collected

on the next field trip or at a later date. Other species,

on the other hand, seem to bring every single fertile

frond to maturity at about the same time, within a period

not exceeding two weeks during the entire ye^r. Thus,

photographing them becomes a "now or never" propo-

sition. If the first attempt goes wrong it may not be

possible to find any more suitable material during the

remainder of the growing season. Moreover, certain of

the scarcer species may not be located at all until it is

far too late to do anything with them, whereupon it be-

comes a matter of "better luck next year."

Therefore, the task of making a comprehensive series

of photographs of the local fern flora may easily, in fact

undoubtedly will, require several years to complete, even

though the number of species may be quite small (thirty

or less)—as good an example as any of the challenge pre-

sented by fern photography.
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The emphasis on collecting suitable material needs to

be amplified. It is obvious that irregular or insect-

chewed or otherwise damaged specimens should not be

selected; also, that once the sporangia have burst and

shed their spores and the indusia have shriveled up it

is much too late to attempt to photograph the frond.

But even perfect specimens which have just reached

maturity cannot be used successfully either, on account

of the extreme sensitivity of mature sporangia to changes

in humidity and temperature. Upon removing such a

specimen from the humid atmosphere of the vasculum

for examination at close range with a magnifier, ripe

sporangia will be observed bursting open here and there

over the surface of the pinnae and scattering their

spores. The only alternative, then, is to collect speci-

mens which are somewhat short of maturity and to make

certain to collect enough material, perhaps as many as

ten or more fronds of a single species. Experience will

show that if only the very best material is to be photo-

graphed it is practically impossible to collect too much

perfect material of many of the more difficult species.

Not only must the ferns be perfect specimens, they

must also be suitable, esthetic-ally, for photography. In

selecting them, attention must be paid to such considera-

tions as how far apart the pinnae are from one another

and the proportion between the average size of the son

and the width of the pinnae or subdivisions thereof

which will be included in the photograph. It is inad-

visable to have too much blank space showing, whether in

the background (if the pinnae are too far apart) or in

the pinnae (if there are too few or too small sori or if

the pinnae are too broad). But crowded, overlapping

pinnae are equally undesirable because the effect is too

confusing. Then too, care must be taken to select pinnae

which are not too large—neither too long nor too broad
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otherwise the magnified view will show the pinnae or

pinnules so severely cropped as to be difficult to interpret.

These are problems which the photographer will prob-

ably become aware of only when he sees the image

on the ground glass of the camera. As he gains experi-

ence, however, he will learn to give some thought to these

factors in the field. To be sure, it is rather difficult at

first to visualize how a specimen will look when it is

magnified four or five times. The collector will no doubt

feel that he has enough to worry about just trying to

find specimens that are at the right stage of develop-

ment. Still, there is sufficient variation between dif-

ferent plants of any given species, to say nothing of the

differences in size between the upper and lower pinnae

on a single frond, to enable the collector, with a little

effort, to select a wide range of material.

Equipment

The major items needed are a view camera, a lens

whose focal length is shorter than that of the lens which

would normally be used for that particular size camera,

a spotlight, and a photoflood lamp in a reflector on a

light stand. The particular items used by the writer

are : a 4 x 5" Korona view camera (with 22 inches of bel-

lows extension), a 101 mm. (four-inch focal length)

f/4.5 Kodak Ektar lens, taken from a 2J x H Speed

Graphic camera, a 500 watt Golde spotlight with "Bam-
tam Super-Spot Snoot,'' used as the main light, and a

No. 2 photoflood in a 10£" aluminum reflector, used as

a fill-in light, Other sizes and models of cameras, lenses,

and lighting equipment will, doubtless, serve the pur-

pose equally well.

In addition, a number of accessories specifically de-

signed for close-up photography are needed. The most

important are:
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1. Specimen holder. This is not available ready-

made. Some ingenuity may be required to devise a

satisfactory equivalent in the home workshop, but in

one form or another it cannot be dispensed with and it

need not be elaborate. "The Camera Magazine" for

May, 1950, has an article, entitled "Ultra Close-Up Pho-

tography, " by H. W. Moore, which includes two photo-

graphs of an excellently designed specimen holder that

could be adapted for this type of work and that would

not be too difficult to duplicate. ( Incidentally, this ar-

ticle is highly recommended to anyone interested in

close-up photography. In addition to many striking

examples of what can be accomplished, particularly with

much enlarged views of seeds, it discusses equipment and

technique and includes a photograph showing how all of

the equipment is set up, something which, however valu-

able it might be for anyone who has never tried his hand

at this sort of work, must be omitted here because of

limited space.)

The specimen holder devised by this writer, several

years before he came across Moore's design, is built

around a monocular microscope with all optics removed,

only the coarse adjustment focusing movement being of

interest for this purpose. At the upper end of the tube

into which the ocular fits, a second stage, taken from an

old dismantled instrument, is screwed on by means of a

threaded flange. Onto this second stage a mechanical

stage is attached. The fern specimens are mounted on

regular glass 3xl"or3x 2" microscope slides which are

placed on the mechanical stage. The microscope is then

bent over at right angles, so that the stage is vertical,

and placed in front of the horizontally arranged camera.

The net result is that turning the coarse adjustment knob

on the microscope moves the specimen toward or away

from the camera and turning the two adjustment knobs
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on the mechanical stage moves the specimen up or down

or from side to side, thus ensuring complete three-

dimensional control. This arrangement serves the fol-

lowing purposes

:

(a) It provides a focusing system independent of the

adjustment knobs on the camera, allowing the camera

to be used with fixed bellows extension. The movements

on the microscope are much finer than those on the cam-

era, so that much more accurate focusing is possible.

This is vitally necessary because the depth of field is so

shallow. Then too, the camera controls need not be ad-

justed and tightened before each exposure, which saves

time. And using a fixed bellows extension makes it a

simple matter to produce a series of negatives with uni-

form magnification.

(b) It provides a means for manipulating and sys-

tematically exploring the entire specimen so that the

best area can be brought into the field and kept there.

(c) It provides a means for holding the specimen

parallel to the focal plane, insuring over-all sharpness.

The original intention was to have the opening in the

second stage, directly over the opening in the microscope

tube, serve as a black background for the Specimens.

It turned out, however, that with the particular focal

length lens in use, the diameter of the hole was a trifle

too small, cutting off part of the field on either end of

the long dimension of the negative. Rather than use

a shorter focal length lens, this problem was solved by

attaching the mechanical stage to an L-shaped piece of

wood and clamping this to the edge of the second stage,

leaving the background entirely clear. A better solu-

tion, admittedly, would be to redesign a one-piece stage.

The actual specimen-holder portion of the mechanical

stage is an old-fashioned design which provides a frame

for the microscope slide, holding the latter by means of
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tiny clips at either hand. Most modern designs, on the

other hand, do not provide any means for holding the

slide independently, off the microscope stage. A suit-

able device would not be too much trouble to prepare in

the home worksbop or might even be found in the second-

hand stock of a microscope dealer.

2. Vibration Control. The long exposures required

(about 25 seconds at f/16 with the particular set-up

used by the writer) make it absolutely imperative that

every effort be taken to eliminate movement of any por-

tion of the arrangement. In part, this problem was

solved by using a horizontal arrangement and what

amounted to an Optical bench: a wooden plank six feet

long by nine inches wide, to which the camera and the

base of the microscope were firmly clamped. But even

this was considered insufficient. In order to eliminate

the possibility that vibration of the entire building,

fairly obvious when a heavy truck was passing nearby,

might affect the exposure, thick sponge rubber pads were

placed under the plank, one at either end and one in the

middle, and a heavy weight placed on top of the plank

at either end. This constituted a shock-absorbing sys-

tem in which the function of the rubber pads was to

absorb the vibrations from the surroundings and that of

the heavy weights was to dampen these vibrations. In

order to save time in setting up the apparatus and to

have fewer parts to keep track of, the rubber pads were

fastened permanently to the under side of the plank

with rubber cement.

The length of the plank used, six feet, is by no means

excessive, in view of the required sequence of heavy

weight at one end, background, microscope bent over

horizontally, camera with bellows fully extended, and

second heavy weight at the opposite end. Between the

ground gla.s of the camera and the second weight space
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must be allowed for placing a mirror at an angle of forty-

five degrees, for viewing the image. Observation directly

on the ground glass is not feasible, for one thing because

the weight obstructs the view, and for another because

if one attempted to stand behind the camera, the coarse

adjustment knob on the microscope would be too far

away to manipulate for focusing.

3. Background. A black background, while far su-

perior to any other, is not without its disadvantages.

Every one has at one time or another observed how a

shaft of bright sunlight against a darker background

will reveal a swirling mass of countless brilliantly lit

dust particles that would otherwise be invisible. Simi-

larly, the spotlight used as the main light will cause the

minutest particles to show up very conspicuously against

the black background—tiny pieces of lint, fragments of

sporangia, even individual spores scattered by an occa-

sional bursting sporangium. This means that the glass

slide must be scrupulously clean and must be carefully

dusted with a camel's hair brush just before the ex-

posure is made. But even the greatest care frequently

does not suffice to eliminate every last particle. Nothing

short of actually etching out the resulting tiny black

spots on the negative with a retouching knife will elimi-

nate them. This, in turn, determines the kind of nega-

tive that must be made. If the negative is thin, all at-

tempts at retouching are likely to show up in the print

as scratches on the background. If the negative is fully

exposed and somewhat dense scratches are invisible.

In order to be really black the background must be

effectively shielded from all extraneous light. The de-

vice used by the writer is makeshift, but effective ami

simple to prepa re. It consists of a cardboard box painted

matte black inside, rather like a shoebox in shape and

size, except that one end is missing. This fits over the
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microscope, with the open end of the box near the me-

chanical stage. When the lights are properly set, the

exact focus determined and the exposure ready to be

made, a second piece of cardboard, its front surface

likewise painted matte black and with a hole cut in just

big enough to let the glass slide show through, is set up

in front of the mechanical stage, thus very effectively

shielding the background.

White or neutral gray cards can also be used as back-

grounds, provided they are placed far enough back to

avoid shadows of any portion of the set-up falling upon

them. While their use is not plagued by the necessity

for maintaining scrupulous cleanliness, they are fre-

quently accompanied by their own set of problems, not-

ably, the contrast between a brightly lit specimen and a

white background may be so low that the two tend to

blend together, whereas the same specimen against a

black background stands out vividly defined.

Technique

1. Mounting the specimen. Specimens should be ex-

amined carefully under a bright light with a magnifier

in order to select those portions which are most suitable.

The transfer from the dark, humid interior of the vascu-

lum into the brightly lit, dry room-atmosphere will

quickly make it evident which specimens are too mature

to be photographed successfully. Then too, the dimen-

sions of the glass slide, to which the specimens must be

fastened in order to keep them as flat as possible, will

serve as a limiting factor in deciding how large a por-

tion to select. Several slides should be prepared; a

final choice can only be made by examining the image on

the ground glass.

The technique of properly attaching a specimen to a

glass slide requires some practice. Only a strong liquid
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glue, notVucilage, should be used. A small amount is

poured onto a sheet of glass (or any other smooth, im-

pervious, easily cleaned surface), diluted with a drop or

two of water, and spread out into a thin layer which is

allowed to become tacky. While this process is going

on, the specimen is examined and suitable portions

snipped off with a pair of scissors. Each portion in turn

is then dropped on the layer of glue (ventral or non-

sporangia bearing side down, of course) and tapped

gently with a finger to make certain that all portions of

the underside are reached. Then it is lifted off with a

pair of sharp-pointed forceps, turned over, with the

glued side up, and placed on the surface of the work

table, after which a clean slide, properly oriented, is

carefully dropped on it and pressed down gently for a

moment or two.

Everything depends on preparing a layer of glue of

the right consistency. If it is too thick it will overlap

the edges of the specimen and ruin it. If it is too thin

it may not cover the under side of the specimen ade-

quately and in any event will have to be renewed quickly.

Too watery a consistency will cause the glue to spread

out beyond the margins of the specimen onto the glass

slide as soon as any pressure is applied, which will cer-

tainly add to the job of retouching the negative if not

actually ruining the preparation. If detected in ad-

vance, before the slide is dropped on it, such a specimen

can sometimes be saved by allowing it to stand until the

glue heeomes tacky enough. One can easily be fooled

into allowing this process to go on too long, however,

since parts of the glue layer may dry out completely,

yet be indistinguishable in appearance from other areas

which are still tacky.

Most exasperating of all, though, is to attempt to work

with glue that has become too tacky. If not actually so
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tenacious as to make it impossible to remove the speci-

men from the sheet of glass without damage, its pres-

ence will be indicated by the fact that the specimen

cannot be lifted off without causing long, thread-like

filaments of glue, adhering to every projecting point

along the margins of the pinnae or pinnules, to be pulled

off at the same time. These filaments of glue, being

quite long and extremely light, wave around with the

slightest motion and may spoil the surface to be photo-

graphed, producing artifacts similar to spiderweb frag-

ments, or they may extend over two or more pinnae on

the under side and have to be retouched out on the

negative.

Thick, coriaceous fronds, such as those of Polystichitm

acrostichoides or Polypoclium virginianum, require spe-

cial handling. When the glass slide is dropped down
on such a specimen a moment's pressure will certainly

not be sufficient to glue it down completely. As a mat-

ter of fact, a relatively heavy weight (e.g., a pair of

pliers) should be placed on the glass slide after it has

been dropped onto the specimen and allowed to remain

there for several minutes. Almost invariably there is

little or no danger of crushing the sori.

It must be emphasized that, although any or all of the

various annoying contingencies involved in the use of

glue may arise from time to time, in actual practice

it is really not too difficult to learn the proper tech-

nique for mounting specimens.

Every effort must be made to obtain complete overall

contact between the underside of the specimen and the

glass slide. Otherwise, trouble will arise from two

ources. Obviously, if the unglued portion does not lie

flat it may stick out so far that it cannot be brought into

sharp focus along with the rest of the specimen. Stop-

ping down the Lena will increase the depth of field some-
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what, perhaps sufficiently to overcome this problem, but

will have no effect on the other difficulty, that of reflec-

tions from the glass slide. Every portion of the mar-

gins of the specimen which is not in close contact with

the glass will produce a dim reflected image immediately

adjacent to it, the degree of prominence of this reflec-

tion depending upon the degree of separation between

specimen and glass and on the distance away from the

optical axis. Nothing short of etching out these re-

fleeted images on the negative will eliminate them, hence

the importance of taking every reasonable precaution in

mounting the specimen, if this added chore is to be

avoided.

2. Lighting. The specimen is now ready to be photo-

graphed. The glass slide is clipped in place in the me-

chanical stage and the main light switched on. Focusing

should be a simple matter, without too much movement

of the microscope tube, for in setting up the apparatus

it is easy enough to remember that the distance between

the lens and the mechanical stage should approximate

the focal length of the lens in use (four inches in this

ease). It is important to orient the specimen properly,

so that the shadows in the print will point south-east or

south-west. Shadows pointing up would be most un-

natural. Sin.-.- the mechanical stage is so arranged that

the long dimension of the slide is horizontal, this means

that the specimen must always have the outer end of a

pinna or the upper end of a frond point to the left if

the main light is on the left side, or to the right if the

position of the light is reversed. Assuming that the

main light is on the left, the shadows will almost invari-

ably point to the south-east (on the print) because the

%ht is placed to one side and pointed down. (It could

be placed below the level of the specimen, causing the

shadows to point to the south-west, but there would be
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little point in attempting to do so systematically; the

light is much easier to manipulate pointing down.)

Specific instructions about the placing of the main

light cannot be given. Differences in size, arrangement,

and prominence of details require differences in hand-

ling, and in any event results must be judged on their

merits on the ground class. There are, however, certain

general instructions which can be kept in mind

:

(a) The concentrated spotlight beam must be well

centered on the specimen or the lighting will be exces-

sively uneven. (Actually, regardless of where the light

is placed, it is impossible to avoid some unevenness in

the lighting and a certain amount of dodging of one

corner of the print is invariably required when making

an enlargement.)

(b) Placing the main light too high or too far to one

side will cause excessive unevenness of illumination, and

placing it too close will cause excessive contrast also.

(c) The heat produced by the concentrated spotlight

is bound to be excessive, so that the specimen is in danger

of moving during the course of a long exposure, if the

light is brought in too close.

Having decided on the position of the main light, the

fill-in light is switched on. Generally speaking, it

should be set almost directly in back of the camera and

fairly high in order to cover the specimen adequately,

the distance between the outer end of the lens shade and

the surface of the specimen being quite short. Balanc-

ing the dense shadows cast by the spotlight without com-

pletely obliterating them is best achieved by having the

two lights about 90 degrees apart. The position of the

fill-in, shining down almost directly above the mirror in

which the image is observed, will necessitate the use of

a good focusing eloth or perhaps a more elaborate shield-

ing system. As a matter of fact, the problem of shield-
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ing the mirror when both lights are on may prove so

troublesome that there is a natural tendency to bypass

it by foregoing any attempt to observe the effect of turn-

ing on the fill-in, the latter being placed in very nearly

the same spot and raised to the same height time after

time. A short-cut of this kind may be justified if at

the same time the position of the main light remains

pretty much unchanged, but cannot be recommended as

a general policy. (The set-up illustrated by
"

dicates that it is entirely feasible to use a light very

much weaker than a No. 2 photoflood as a fill-in, per-

mitting it to be moved in much closer to the specimen

and thus avoiding the above-mentioned problems.)

Since the exposures required are so long, it is entirely

impractical to use a cable release. The procedure is as

follows : Both the spotlight and fill-in light are plugged

into the end of a cord equipped with an off-ou switch

and this cord is plugged into an outlet. Having decided

on the lighting, the glass slide on which the specimen is

mounted is given a final dusting on both sides with a

camel's hair brush, the focus is set, the light shield (the

piece of cardboard with the hole in it) is placed in front

of the mechanical stage, the diaphragm of the lens is

closrd down to f/16 or f/22, a film holder is inserted in

the back of the camera, the switch on eaeli light is pushed

to the "on" position, and the switch on the cord lead-

ing to the outlet is pushed to the "off" position. In

addition to turning off both lights, illumination from

any other source in the room, whether from window,

door, or ceiling light, should also be eliminated as far

as possible, after which the slide is pulled out of the

film holder, the switch on the cord is flipped "on" and

the exposure made by counting off the required number

of seconds.

How long the exposure should be can be determined
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either by a preliminary process of trial and error, as in

the writer's case, after which exposure times will re-

main fairly constant, since the set-up will also remain

fairly standardized, or else, more systematically, by tak-

ing a meter reading and then applying a formula which

takes into account the added exposure factor introduced

by the fully extended bellows. 2

Film and developer should be as fine-grained as pos-

sible (Panatomic film and Kodak Microdot developer are

recommended). The difference in quality of the final

results, as compared with those obtainable with coarser-

grained, high-speed films and rapidly-acting developers,

is worth the added exposure and developing times en-

tailed.

127 Cannon Street, Xew York, N. Y.

Woodsia oregana on Sentinel Butte,
North Dakota

Robert T. Clausen

In June, 1952, while searching for outlying colonies

of Sedum lanceolatum in the southwestern part of North
Dakota, between 46° and 47° N. and 103° and 104° W.,
I explored the north face and summit of Sentinel Butte.

This remarkable butte is a dominating feature of the

landscape just west of the Little Missouri Badlands,
rising abruptly above the plains south of the village of

Sentinel Butte. The summit of the butte is 1046 m.
above the sea. The southern slopes and summit are dry,

with a vegetation of grasses and a few species of herbace-
ous dicotyledons which can tolerate the xerophytic con-

ditions. The shaded northern slopes, in contrast, have
several draws in which Fraxinus petmsylvanica is fre-

quent. Cystopteris jragilis flourishes in the shade of

2 Moore, op cit. 102.
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these trees, but seems to be lacking from the more ex-

posed rocks between the draws. At the bases of boulders,

on a northwest facing slope, towards the east end of the

butte and up below the base of the main cliffs, Woodsia

oregana is frequent. It and the Cystopteris are the only

ferns that I found on Sentinel Butte. The leaves of the

Woods ia, still expanding on June 14, had some long

white trichomes characteristic of W. scopuJina, but not

unlike the condition found in young fronds of W. ore-

gana from other localities. The segments of the indusia

are narrow and moniliform. The backs of the leaves

and stipes are somewhat glandular. Specimens of my

collection, R. T. C. no. 8216, are being placed in the

Wiegand Herbarium of Cornell University, the United

States National Herbarium and the herbarium of the

North Dakota Agricultural College.

Bergman (1912) listed Woodsia oregana from Sen-

tinel Butte, where it was first collected by Bishop Mann

in 1903, and also from Wade, Grant County, N. D. Stev-

ens, in his useful Handbook (1950), listed only one spe-

cies of Woodsia from North Dakota, namely W. obtusa,

but in recent correspondence, he has expressed the

opinion that this listing probably is wrong. Professor

Stevens has now very kindly made available for study

the series of specimens of Woodsia available at the North

Dakota Agricultural College. All from localities in

North Dakota are W. oregana. The oldest is the collec-

tion by Mann in 1903. Others include the one from

Wade collected in 1907 by W. B. Bell (no. 361) ;
a col-

lection of Stevens in 1938, from the north side of a butte

. ~ . i.1 ~U
McKe

Marmarth

County; and a collection of J. Luuell, June, 1916, from

a crevice of limestone, Butte near Leeds, Benson County.

These occurrences indicate that W. oregana exists today
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at widely separated localities in the northern plains;

also probably at other places still not discovered. The
significance of this distribution in North Dakota becomes

apparent if one will consult the map of the range of the

species published by Fernald ( 1925 ) . On that map, no
North Dakota stations are indicated. In fact, the only

Mount
Quebec

Hills. Today, with the knowledge of the occurrence of

W. oregana on the west side of Cananclaigua Lake in

western New York, in Wisconsin and Minnesota as well

as in Michigan, and at five different places in North
Dakota, it is apparent that this species has a series of

stepping stones or relic colonies across the central part

of the Continent. Its eastern occurrences are less re-

mote than was formerly supposed. Further, all North
Dakota specimens are var. cathcartiana (B. L. Rob.)
Morton, as are all from farther east. In other words, the

eastern extension of the range of W. oregana is by a
single morphological variation of the species, possibly
suggesting that the dispersal eastward has been recent,

that is since the last deglaciation.

For aid with the expenses of my trip to North Da-
kota, I am grateful to the Faculty Committee on Research
of Cornell University.

AViegaxd Herbarium, Dept. of Botany, Cornell Uni-
versity
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Further Observations on the Putative Hybrid
Dryopteris filix-mas x oreopteris

Thomas M. C. Taylor

In the course of a detailed study of the pteridophytes

of British Columbia, the writer has had the opportunity

of making a careful examination of the specimen de-

scribed by Ewan1 as Dryopteris filix-mas (L.) Schottx

oreopteris (Ehrh.) Maxon. Reed,2 in view of the ap-

parent absence of one of the putative parents from the

area, is inclined to doubt the hybrid origin of the speci-

men. He also draws attention to a unique character of

D. oreopteris which was not commented on by Ewan, viz.

the prickly exospores.

During the past summer, Mr. Alan Morkhill, of Vic-

toria, B. C., kindly allowed the writer to study a living

plant of the original collection made in 1934 by Loh-

brunner and Nichols at Alice Arm, B. C. Fronds from

this plant were carefully checked with the type sheet

(Lohbrunner & Nichols 9555) in the herbarium of the

Provincial Museum at Victoria3 with complete agreement

in all essential details. There can be no doubt of the

authenticity of Mr. MorkhiU's plant.

The following table gives the result of a detailed com-

parison of the Lohbrunner and Nichols plant with a

specimen of D. filix-mas (W. B. Anderson 16, from Chilh-

wack, B. C).

1 Amer. Tern Journ. 34: 115. 1944.

2 Amer. Fern Journ. 37 : 53-54. 1947.

3 Ewan (I.e.) made an understandable slip in stating

J

1
;'*

tlie

type is located "in the herbarium of the Victoria MemonalMU
seum." Actually the Victoria Memorial Museum is

'"J^JJ
while the herbarium in Victoria is in the P*©^1*1

.

M
"f
™

'• '„'

Ewan'a references in this article should read "Provincial Muse m ,

Victoria, B. C.» where the.v now read "Victoria Memorial Mu-

seum. * '
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Lohbrunner Sp

Nichols 9555
Anderson 16

Distribution Practically from base of Limited to upper half

of sori. frond and to extreme tip of frond and lower

three fourths of pin-of pinnae.

nae.

Pinna

segments

Margins entire, hyaline- Margins not hyaline-

papillose; no teeth. papillose; few, rather

coarse teeth.

Backs of

pinnae.

Sparsely glandular, with Eglandular; glabrous,

subsessile, globular glands; except for a few long,

whitish, or occasionally, hairlike scales towards

brownish, hairs more or the base of the mid-

less evenly distributed on vein,

all veins.

Indusia Thin, soon deciduous ; walls Firm, persistent ; walls

of cells somewhat waved of cells quite sinuous

but not sinuous.

Sporangia Annulus 14-16 cells. Annulus 13-14 cells

Spores Exospore markedly echinu- Exospore wavy

late.

It will be seen from the above that the Lohbrunner &

Nichols specimen shows no significant features in com-

mon with D. fil

oreopteris (Ehrh.) Maxon. The writer concludes, there-

fore, that there is no question of hybridity in this case

and that the Lohbrunner & Nichols specimen is D. oreop-

teris

morphology.

showing some slight deviations from its typical

University of British Columbia, Vancouver, B. C.
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The Generic Name Anetium

C. V. Morton

The genus Anetium Splitgerber contains a single spe-

cies, which is common and widespread almost throughout

tropical America. In 1947, Dr. E. B. Copeland pro-

posed a new name for the genus, Pteridanetium, reject-

ing Anetium Splitg. (1840) because he supposes it to be

a homonym of Anetia Endlicher (1839).

This procedure is not justified by the International

Code of Botanical Nomenclature (1952), nor was it

under the third edition of the International Rules. Ar-

ticle 82 reads,
'

' The original spelling of a name or epi-

thet must be retained, except typographic or ortho-

graphic errors. When two or more generic names are

so similar, and the plants so closely related, as to cause

confusion, they are to be treated as variant of the same

name

.

>>

In the present instance there is no risk of confusion,

for Anetium is a fern of the American tropics and Anetia

a phanerogam of Africa, considered a synonym of Bjir-

santkus Guillem. (1837).

Nor is it provable that Am Hum and Anetia are ortho-

graphic variants of the same name, for neither Split-

gerber nor Endlicher gave the etymology of their names.

The meaning of either name is not certain and they have

been interpreted differently by different authors.

The Code gives as an example of different generic

names Peponium and Peponia; these two names are ex-

actly comparable to Anetium and Anetia. Therefore, it

may be definitely stated that Copelamfs name Pterid-

anetium was superfluous when published and conse-

quently illegitimate. The citation will be as follows

:

Anetium Splitg. Ti.jds. Nat. Gesch. 7: 395. 1840.

Pterhlanrtium Copol. Gen. Fil. 224. 1 ^ (illegitimate).

Smithsonian Institution, Washington, D. C.
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Pteridophytes from Lowndes County, Georgia

Elsie Quarterman

Lowndes County lies in the lower coastal plain of

Georgia near the center of the southernmost tier of

counties. It includes in its eastern part large areas of

flatwoods such as are typical of the lower coastal plain

in the south, a sandy limesink region in which are many
lakes and ponds, and in the west, a region of rolling up-

lands. The collections reported here were made in the

rolling western portion of the county.

McVaugh and Pyron, in their recently published

" Ferns of Georgia' 7

(1951), list nine species of pterido-

phytes from Lowndes County. This apparent paucity

is due to lack of botanical exploration, not to scarcity of

ferns, a situation that McVaugh and Pyron suggest may
be true of many counties in the state. Unless other-

wise stated, references to previous records are based

upon '

' Ferns of Georgia. " •

The following list adds nine species and one form to

the previously published records for Lowrndes County.

The form is a new record for the state.

Polypodium polypodioides (L.) Watt. Frequent on

trunks and branches of trees; occasional on soil. Six

miles east of Hahira, on pecan tree (no. 4325) ; 3 miles

west of Hahira, near Miller bridge, over Little River,

on oak tree (no. 4326).

Asplexium platyneuron (L.) Oakes. Frequent and

abundant. Fourteen miles north of Valdosta at edge of

drainage ditch (no. 518).

Dryopteris dentata (Forsk.) C. Chr. Locally abun-

dant under hardwoods 3 miles west of Hahira, near

Little River (no. 4322). This is the fifth county from

which it has been reported and represents a Blight east-

ward extension of its range in the southern part of the

state.
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Polystichum acrostichoides (Michx.) Schott. Abun-

dant in one dry limesink near the confluence of Cat

Creek and the Withlacoochee River, about 10 miles north

of Valdosta (no. 4396) ; 3 miles west of Hahira, under

hardwoods near Little River (no. 4324).

Polystichum acrostichoides f. incisum (Gray) Gil-

bert. Abundant in the same dry limesink as the species

(no. 4397). Not previously reported from Georgia.

BOTRYCHIUM DISSECTUM Spreilg. Var. TENUIFOLIUM

(Underw.) Farwell. Under hardwoods, 3 miles west of

Hahira, near Little River (no. 4323). Rare.

Lycopodium adpressum (Chapm.) Lloyd and Underw.

Locally abundant in moist roadside ditches which are

not well sodded with grass. The furcate form is of

common occurrence in colonies of this lycopod. Five

miles east of Hahira, near Withlacoochee River (nos.

4308, 4309). Observed in other moist ditches between

this station and Hahira.

Lycopodium prostratum Harper. In similar habi-

tats to the preceding, 5 miles east of Hahira, near With-

lacoochee River (no. 4310).

Lycopodium carolinianum L. Moist roadside ditch

5 miles east of Hahira, near Withlacoochee River, (no.

4312). The habitats of these three lycopods in this and

in other southern counties of the state suggest that they

may be successional species, especially since they do nor

occur in moist grassy woodlands where their frequent

associate L. alopecuroidcs L. becomes a permanent part

of the community.

Lycopodium cernuum L. Found in one station on a

clay roadcut near a small permanent spring 12 miles

north of Valdosta, near Cat Creek (nos. 4202, 4321).

This is only the fourth station known in the state, al-

though Small (1931) includes "coastal plain of Georgia'*

in the range without specifying localities.
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All specimens are on file in the herbarium at Vander-

bilt University. The numbers cited are my own collec-

tion numbers.

Department of Biology, Vanderbilt University,

Nashville, Tenn.
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Fern Miscellany: Pilot Knob, N. Y.

R. C. Benedict

Some years ago, an article was prepared under the

above title, but, left for some modification, was mislaid

during the war years and has not since been found. It

recorded a series of miscellaneous observations regard-

ing the ferns and other pteridophytes of the Pilot Knob

area made over a period of some fifteen years. Now the

time seems ripe for a somewhat similar record. This

will not contain all the details assembled in the earlier

paper but will have some additional items disclosed dur-

ing succeeding years, the balance of the thirty summers

of my acquaintance with that area.

Pilot Knob is a mountain, a post office and community,

and a stretch of fairly flat shore on the east side of Lake

George about ten miles north from the head of the lake.

During the winter it has a population of twenty-five or

thirty residents. Summers this rises to around three

hundred, mostly cottage holders whose places are almost

all in a fringe along the lakeshore for about three miles

of bays and promontories. While along most of the

east-shore of the lake, a long ridge of the eastern Adiron-
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dacks meets the lake at a steep angle, at the Knob a rather

flat triangle extends about a mile along the shore, and

nearly half a mile from east to west. Along the eastern

edge of this triangle flows Butternut Brook, a sounding

torrent in times of spring freshets but a rather mild trout

stream most of the year. A little to the west are acres

of abandoned pastures and meadows, now mostly repos-

sessed by alder and other woody growth. "White pine is

seeding in and will presumably presently overtop and

crowd out the present nurse vegetation and restore the

forested conditions of the times of Uncas and the Deer-

slayer, whose exploits lay partly along Horicon, the In-

dian name for Lake George. Many other historic war

parties once used the lake as a thoroughfare: French

and British with their Indian allies ; later, the American

revolutionaries in their forays northward. However,

the principal water route for the larger expeditions lies

some eight miles eastward, in the narrow trough which

separates the Adirondack mass from the Green Moun-

tains of the Appalachian chain.

In those days, and even much later, the name ''Pilot

Knob" had not been applied. As late as a Xew York

State atlas of 1869, the name "Palmerton Mountain^"

was given to the whole stretch of ridge in which today's

Pilot Knob and Buck Mountain are the principal heights

in the Knob region. From the lake level of 320 feet

above sea level, these peaks rise 2,000 and 2,300 feet

respectively above the lake level; other ridges, almost

completely wooded, stretch in almost unbroken forest

six to eight miles to the eastern edge of the Adirondack

pile.

About 100 years ago, cultivated farmland covered

much of the Pilot Knob shore and extended even some

distance up the mountain slopes east of Butternut Brook.

Now the only record of much of that cultivation is found
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in occasional rather large cairns of glacial boulders ; those

farmers did not take time to mark field lines by stone

walls as did their New England 'contemporaries, but

their descendants tell of wonderful crops of corn which

were grown on the steep slopes. Mountainside and most

of the shore are now almost completely covered with

forest growth which has seen several successive lumber-

ing operations, the latest less than ten years back. Some

of the flatter parts are underlain by heavy clay and pre-

sent stretches of swampy woodland, interrupted by low

ridges or lesser outcrops of gneissic rock. Xo limestone

occurs at the Knob, although a few miles southward and

on many lake islands limestone comes to the surface

in low ledges and in flat, fissured areas. So much for

the background of what follows.

Present Fern Inhabitants. This is intended as a

tally of the ferns and other pteridophytes that I have

found in the Pilot Knob area during the past 30 years.

The actual area concerned is a limited portion of the

triangle of shore described above, less than half a mile

east and west, and a little more than a quarter of a mile

north and south—an L-shapcd area which would not add

up to 40 acres.

In 1916, 1917, and 1923, Stewart It. Burnham pub-

lished 1 in five installments his "Ferns of the Lake George

Flora." His total list numbered 59 specific types and

four hybrids. His studies covered a period from 1889

to 1923, and included careful documentation from sev-

eral herbaria other than his own. The area involved the

three counties Washington, Warren, and Saratoga,

which have an cast and west extent of at least 50 miles

and a north and south range of about 90 miles. Actu-

ally, the real Lake George area is surprisingly small and

only a fraction of the area of the three counties men-

*~This Journal, 6: 85, 97; 7: 12, 54; 13: 109.
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tioned. Although the lake is over 30 miles long, it is

only three miles at its greatest width, and its drainage

basin ranges from about six to ten miles in its broadest

extent. The confines of its drainage are comprised es-

sentially by the top lines of the ridges that flank it to

the east and west. Although water from Lake George

flows northward into the St. Lawrence system, the tribu-

tary streams of the Hudson River are just over the

western ridges.

Lycopodium luvidulum, L. clavatum, L. obscurum, L. complana-

tum, L. tristachyum.

Selaginella rupestris.

Equisetnm hyemale, E. arvcnse, E. sylvaticum.

Botryehium angustisegmentum, B. matricariifolium, B. simplex

(found only once), B. virginianum, B. dissectum, B. obliquum, B.

mvltifidum.

Osm undo, cinnamomea, 0. Claytoniana, 0. spectabilis.

Bryopteris dilatata, D. intermedia, D. spimdosa, D. cristata,

D. Clintoniana, D. marginalis (and at least three hybrids—D.

boottii, D. cristata-x marginalis, and D. CUntonianax intermedia),

Polystichnm acrostiehoides, Thelypteris noveboracensis, T. palus-

tris, PJtegopteris polypodioides, P. hexagonoptera, P. Dryopteris,

Woodsia ilvensis, W. obtusa, Cystoptens bulb ifera, C. fragitk, As-

plenia m phttyneuron, A. Trichomanes, Camptosorus rhieophyUus,

Athyr, >n FUix-femina, A. thelypteroides, Adiantum pedatum,

Pteridium aqnilinnm, Pteretis nodiilosa, Onoclea sensibilis, Denn-

staedtia punctilobula, Polypodmm virg inianum .

The total number listed for the small area being dis-

cussed compares favorably with E. J. "Winslow's famed

"Willoughby Lake region in Vermont. That it can be

added to, with a slight extension of range, is indicated

by Burnham's listing of occurrences around the actual

lake basin itself, some of which are not far from Pilot

Knob. A few miles away, in a boggy area of one of the

lake tributaries, another Lycopodium and Woodwanha
viryinica are known. In Glen Lake, not far away, an

Isoetes was turned up last summer by Messrs. Svenson

and Neidorf. By extending the search to the limestone
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area, and to the eastern slopes of the Pilot Knob range,

it is almost certain that at least six additional species

could be added to the list within walking range of Pilot

Knob, these being species in the genera Pellaea, Asple-

nium, Dryopteris, Athyrium, Equisetum, and others.

If supplemented by distinctive varieties a still larger

number of additions might be made. Burnham cites a

specimen of the "cambricum" type of Polypodium for

"Dark Bay," a name applied to a portion of the Pilot

Knob shore line.

The Most Noteworthy Fern Species of the Area.

Two species from the preceding list may be picked out

for special comment. The walking fern has been found

in three small colonies, two of which seem now to have

disappeared. Its occurrence is cited as noteworthy be-

cause of the absence of limestone. The remaining col-

ony, when last observed, showed vigorous growth on

large boulders.

The other species is Dryopteris dilatata, the mountain

spinulose fern. To find this species growing naturally

at an altitude of less than 350 feet—its ordinary level in

the Adirondacks is around 3000—was one of the sur-

prises in my early fern hunting at the Knob. Originally,

there were three nearby plants of good size. A mis-

directed transplanting of one plant to a lakeshore fern

bed was unsuccessful, but the remaining two are as good

as ever and compare favorably with those from higher

altitudes. Every autumn their leaves show the charac-

teristic tenderness and shrivelling weeks before those of

typical spinidosa in neighboring plants. The evergreen

intermedia is also close by, affording an excellent oppor-

tunity for comparison. To find dilatata in abundance,

it would be necessary to travel perhaps two score miles

westward where Adirondack peaks reach above 3000 feet.

Many billions of their spores must be blown annually
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across the lower areas, but dilatata still remains a most

unusual find at low altitudes.
2

I should like to record my very strong agreement with

the opinions recently expressed by Dr. Wherry as to

the distinctiveness of the three spinulose dryopterids. and

refer also to an earlier discussion of the same topic under

the heading "Problems in the Study of the Spinulose

Ferns." 3 That their "discrimination offers real prob-

lems I am quite ready to admit. This is chiefly when

they occur in overlapping ranges in the form of inter-

mediates explainable as F-l or later generation deriva-

fives of crosses.

New Fern Introductions. Despite the possibility

earlier express.nl that somewhat more extended search

might add a series of species reported elsewhere in the

Lake George area, I have been unwilling to wait for that

eventuality and have made a number of experimental

introductions of favorite species for which appropriate

surroundings seem available. They are reported here as

a matter of record. To date, my attempts to aid nature

are as follows:

From Richard Harlow's Pennsylvania fern garden

some years ago, I was privileged to receive plants of

male and Groldie's ferns. A plant of each was set along

an east-facing margin of a small wooded swamp m which

B. Clintoniana now shows the largest colony I have ever

seen; there are more plants of this species than of all

the osmundas together. Neither of the two introduced

plants could be found this summer. Some intervening

wood-cutting may have been responsible for their dis-

appearance. Two or three other Goldic's were set at

the same time in what then seemed a permanently moist

area where silvery spleenwort and the oak fern were in

* See Clarkson > report of ddatata in eartera Mwwtehowtt., Tins

Journal 14: 67. 1924.

s This Journal, 14 : W). 1924; s also 6. 33. J •'>*»
,
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good supply. These Goldie's have persisted as depau-

perate plants, but the oak fern and a large associated

colony of narrow beechfern have almost completely (lis-

appeared after a succession of dry summers.

From ML D. Mann, Jr.'s New Jersey garden last sum-

mer, I obtained more Gohliana. These have been placed

in a different habitat which I believe will be favorable.

Two months after planting they were in thriving shape.

Through Harold Rugg later last summer, specimens

of four species of distinction have been obtained and
4

set out, near the Goldie fern from Mr. Mann: more

Gohliana, Drijopteris Filix-mas, Braun's holly fern, and

the narrow-leaved spleenwort. The latter is a frequent

companion of Gohliana in nature and I have hopes that

the right place for all may have been found.

From Quiver Pond, near Fourth Lake, in Hamilton

County, plants of the Massachusetts fern were collected

from what I believe is still the northernmost New York

station for this species, and one which I had the pleasure

of finding forty years ago. They were set in a low,

wet situation not far from the site referred to in the

previous paragraph. A few witch hazels and a small

yellow birch were cut down to let in a little more light.

Effects of Climatic Variations. Seven lean years

and more have visited the Pilot Knob area in the form

of a succession of drier than average summer months

and seem to have left definite evidence in the reduction

of the populations of several fern species. Besides the

earlier reference to dwindling colonies of oak and beech

ferns, I have noted with regret the decline of several

other species:

Dexxstaedtia. As long as 30 years back, I noted a

thriving colony of the hay-seented fern which fringed

the top of a rounded outcrop. It has now completely

disappeared from this site although the colony must have
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numbered scores of spreading rhizomes. Two small

plants of marginal fern and a tuft of polypody are the

only present fern denizens of this spot.

Botrychium. Over a considerable number of years,

I have watched particular plants and also localities

where several Botrychium species occurred. Once, B.

matricariifolium occurred in considerable numbers on

the cottage lot close to the lakeshore. Under a single

arbor vitae clump whose branches swept the ground, I

once counted 25 plants. This tree is now trimmed

higher, but the little botryehhim had disappeared before

the trimming. Within a hundred feet, I watched for

several years a number of rather large plants of the

same species and got good photographs of one of them.

They were not there last summer. Both B. matricarii-

folium and B. kmceolatum were once abundant a few

hundred feet to the eastward in the forest area, mostly

in the court of a large, spreading "wolf" specimen of

white pine. For the last several years, their numbers

have diminished until last summer I was able to find

only one small hmcrolatum to show the fern tourists

in September. For a good many years I had noted each

year the persistence of the evergreen sterile portion and

the August appearance of the new growth of a plant of

B. mvHtijuhtm. In the past two summers, not even a

sterile leaf has developed.

While it may be accepted that for any one of the in-

stances noted above, some specific habitat factor might

have been the sufficient cause of the disappearance, it

seems fair to draw the conclusion that what has occurred

has been a general retreat of these fern species from

habitats which had probably been occupied as new

ground during a previous cycle of greater precipitation.

Brooklyn College and Brooklyn Botanic Garden.
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Recent Fern Literature

A Text of Economic Botany, and Some After-

thoughts.—In the past, the Fern Journal has presented

many instances of possible economic values of ferns and

other pteridophytes, usually of their utilization from far

away and long ago. Undoubtedly, some of the far-away

uses still prevail locally, but a recent text in economic

botany1 covers everything relating to pteridophytes, so

far as the United States is concerned, in two short para-

graphs

:

"Lycopodium. The infinitely small and almost im-

palpable spores of Lycopodium clavaium and other club

mosses contain about 50% fixed oils and so are little af-

fected by water. They are much used as a cover for

pills, as a diluent for insufflations, and as a dusting

powder on abraded surfaces.2 In industry, they are

used in making pattern molds, and, because of their in-

flammability, in flares, fireworks, and tracer bullets.

Formerly obtained chiefly from Europe, a considerable

amount of Lycopodium is now produced in Maine."

"Male Fern. The rhizomes and stalks of the male

fern (Dryoptcrls Filix-mas) of Europe and North

America and the marginal shield fern (I)ryopteris mar-

ginal is) of eastern North America yield a drug known

as male fern or aspidium. This is an oleoresinous sub-

stance which has been used for centuries for expelling

tapeworms. The commercial supply comes from Eu-

rope/'

To the writer, the use of lycopodium in tracer bullets

adds another to the manv single uses which have been

cited from time to time; the other uses reported by Hill

i Economic Botany, by Albert F. Hill. Second edition. M&
Gnuv-IIill Company, 1952. |7.00.

2 In partial correction of this statement see Amer. rem JovxtL SI:

1 O0-102. 1941, where the po ability of slow inflammation from

Lycopodium is cited.
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are more familiar. It would be of interest to know, in

these days in which billions of dollars and millions of

tons are commonplace figures, just how great a produc-

tion of lycopodium spores is required for war use. In-

cidentally, these spores are useful material in general

science teaching to demonstrate the potential inflamma-

bility of dust in the air. Half a teaspoonful, spilled to

fall on a burning match or Bunsen flame, will give a

beautiful sudden flash.

Aside from ferns, the reader will find in the Hill text

a wide range of interesting data relating to many com-

mon and uncommon plants.

The Afterthoughts. Reading the Hill account of

male fern as a vermifuge derived from two common

species of Dryopteris has raised more questions than it

answers. I have consulted two druggists, my family

doctor, and the U. S. Dispensatory,
3 a compendious vol-

ume that many druggists keep on their shelves for ref-

erence purposes.

The fact that this taenifuge or anthelmintic drug is

derived from Dryopteris Fili.r-mas and D. marginatis,

two species which have a number of points of resem-

blance, raises the question whether the same chemical in-

gredients might not be found in other related species of

the woodfern group. The Dispensatory answers this

question in a way which is both interesting in itself and

also has taxonomic implications:

"It is probable that all the species of this genus pos-

sess more or less anthelmintic properties. The activity

of I), marginal^ is supported by the observations of

Cressler. According to Rosendahl 7>. dilatata is indeed

four times as active a poison to the tape worm as the true

aspirfim,,. According to V. Penndorf, in Germany, the

HI. S. Dispensatory. 24th revised edition, edited by Osol and

Farrar. Vols. 1 and 2. Lippincott, 1950. $25.00.
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/

frequently mixed with those of the true male fern, in

quantities varying from five to ninety per cent. The

rhizomes of A. Filix-femina are easily recognized by

having only two large dumbell-shaped steles. ... On

account of this substitution, many of the German ex-

tracts of the male fern are said to contain aspidin, a

yellow crystalline substance having a melting point of

124 to 125° C, which is found only in D. spiniddsa.

Laurens, of Helsingfors, states that the extract of D.

spinulosa is a very active tenicide, and is less apt to

produce disagreeable symptoms in the patient than is

the official drug. . . .

"On the Pacific coast D. rigida Underw. is used locally

against the tape worm. . . . Popular belief has long as-

cribed tenicidal virtues to our native lady fern. . . .
Ac-

cording to R. Kuersten, its active principle, pannic acid,

is not closely allied to filicic acid. . . .

i i T T

Under the name inkomankomo or uncomocomo, the

rhizome of D. athamantica has long been used by South

African Kaffirs, and has entered European commerce as

Pannum/H

Four and a half of the large, closely printed pages

are devoted to descriptions of the rhizomes, preparation

of them for sale, and to the preparation of the oleoresm

which is the commercial product sold for prescription

purposes.

The active ingredient is described as a strong poison,

usually not readily absorbable in the human digestive

system, but with its absorption accelerated if associated

with an oily purgative. Its effective action is to relax

the non-striated muscle fibers of the parasitic worm, but

its possible harm to man comes from a similar action on

striated or voluntary muscle. .One of the chi< kf adul-

* Quotations taken from an older edition of the Dispensatory.
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terants reported as used in the United States has been

the rhizomes of Osmunda Claytoniana, a produet com-

pletely ineffective for the purpose desired.

The much higher activity reported for the product of

Dryopteris dilatata interests me as in line with Dr.

Wherry's recent comments on the specific distinctive-

ness of this mountain spinulose fern. That point of

view, which has frequently been supported in the pag?s

of the Fern Journal, received one of its first broader

adoptions in the revision of the ferns in the Illustrated

Flora, contributed by W. R. Maxon over forty years ago.

The Dispensatory is authority for the statement that

male fern has been used for over two thousand years,

and that it "is mentioned as a vermifuge in the works

of Dioscorides, Theophrastus, Galen, and Pliny." One

may wonder how its value was first recognized, by what

trial and error or other method of divination it was dis-

covered that this common fern provides a specific for

the dislodgment of parasitic worms. Much later, ec-

cording to the "Doctrine of signatures," the shape of

some part of the plant could be counted upon to furnish

the clue to its divinely designed use. On that basis,

maidenhair ferns were obviously the best specific for

hair difficulties. Perhaps the air waves which now ring

with the virtues of chlorophyll will some day resound

with the values of maidenhair for baldness.

For the final question which came to mind, I had re-

course to our family doctor and to two druggists. Is

AspUUum or male fern still counted an effective specific

for tape worm, or has it been replaced by some synthetic

substance ? The first druggist, in the Flatbush detached

home section of Brooklyn, said he had had no call for it

for a long time. He thought a new synthetic was pre-

ferred. The doctor, in the Bame section, said he had not

had a case of tape worm for several years, but that he
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would expect to prescribe aspidiiim if he had occasion

for it. The second druggist, a former student, now a

own

tainer of the oleoresin product, and said it was not in-

frequently called for.— R. C. Benedict.

Ferns of Georgia. 1—A new book on the ferns (and

fern allies) of Georgia fulfills a real need, for the spe-

cies of this state have not been treated or even listed

since 1905 (The Fern Flora of Georgia, by R. M. Harper,

Fern Bull. Vol. 13). Dr. Harper reported 53 native

species. Botanical exploration during the last forty-

five years has added some 20 species to the list, some of

which had been previously reported but without the

preservation of substantiating specimens.

Among the additions are Lycopodium Selago var.

patens (first collected in 1936 and so far known only

from Rabun County), L. Incidulum, L. complanatum var.

flabelliformc, Selaginella tortipila, Pilularia americana,

Psilotum nudum, Isoetes melanopoda, Equisetum arvense

(an introduction?), Trichoma nes Boschianum, Vittaria

lineata, Dryopteris Goldiana (Union County, 1947) *
D<

Clinton lana (Dade County), D. intermedia, Ciistoptcri*

fragdis, Ophioglossum vulgatum, 0. crotaloph oroides

(Meriwether County, 1948), 0. Engelmannii, and Os-

munda Claytoniana. Some of these are large and con-

spicuous plants, so it must be assumed that they are

mostly rare or local to have been overlooked so long.

One reported addition must be questioned, the record

of Equisetum laevigatum. The definite report is based

on specimens collected by Dr. Wilbur Duncan, through

whose courtesy I have examined the material. In my

opinion the specimens are E. hicmale var. (latum rather

than E. laevigatum. Therefore, the Georgia record for

i Ferns of Georgia, by B. McVaugh and P. H. Pyron. pp. A'\9^'

rilust. University of Georgia Press, Athens, Georgia. 195-1-

$5.00.
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E. laevigatum must rest on the inclusion of Georgia in

the range on the map of the distribution by Prof. Schaff-

ner.2 The dot on the map shows approximately Polk

County, Georgia. However, no specimen is cited, and

there is none in the herbarium of Prof Schaffner, accord-

ing to information received from Dr. Clara Weishaupt,

Curator of the Herbarium, The Ohio State University.

The record must therefore remain dubious.

The authors state that the first collection of Dryop-

teris dentata made in Georgia was in 1936. However,

there is a specimen in the U. S. National Herbarium col-

lected in Georgia, 2 miles north of Augusta, by Dr.

Wherry in 1923. Incidentally, the authors indicate that

this species is a " tropical American fern,
'

'
which is not

the whole truth ; it was first described from Arabia, and

is especially common in the Old World tropics.

• The treatment is commendably conservative and in

general accurate. Two full pages are devoted to each

species, one for description and comments and one for

maps and illustrations. The latter in particular are

especially good.3 The only notable omission is the fail-

ure to note Mr. Weatherby's description of the United

States representative of the tropical Polypodiion poly-

podioides as a distinct variety (var. Michauxiaiunn).

All the species are provided with common names.

Considering how little stability exists in the usage of

Latin names, it is probably too much to expect uniformity

in English names. However, when plants exceptionally

do have really well-established common names it seems

2̂ Amer. Fern Jour. 29: 46. 1939.
3 Except for the figure of the venation of Ophioplossum Sngel

mannii, which is inaccurate, and for the habit drawing otAa u
»-

turn CapHlus-veneris, which is impressionistic rather than tn<I

^
ia

^
it might be mentioned also that the solitary, unpaired P^"?J»
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too bad to have these arbitrarily displaced. Most read-

ers know the narrow-leaved spleenwort, but they will

hardly recognize it under the name "glade fern," or

ebony spleenwort as "brownstem spleenwort.

Actually, however, there are very few things to criti-

cize about "Ferns of Georgia.'
7 The description of

Adiantum as having "the sori covered by strongly re-

flexed lobes" (p. 15) is not accurate; they are borne on

the reflexed lobes, in contrast to such a genus as Chei-

lanthes in which they are covered by the lobes. Vit-

taria will hardly run down in the key to genera, as it is

keyed with the group of genera having marginal sori;

in the species concerned (V. lineata) the sori are dis-

tinctly intramarginal, in fact, almost medial. Inciden-

tally, Ferns of Georgia uses the correct authority for this

species, namely Swartz; a number of authors have as-

cribed the combination to J. E. Smith incorrectly, fol-

lowing Christensen (Index Filicum), e.g., Maxon (Pter-

idophyta of Porto Rico), and Copeland (Genera Fili-

cum). However, the statement that Vit taria was estab-

lished for another species is incorrect ; lineata is the type

of Vittaria, but J. E. Smith did not actually make the

proper combination V. lineata. Another minor point is

the statement (p. 68) that the pinnae of Asplenium

platynenron are easily distinguished from those of A.

resiliens as they are not "oblique" in outline. The

meaning is not clear (oblong?).

The book may be heartily recommended. It will be

useful to all fern students, whether they live near

Georgia or not.—C. V. Morton.
Our librarian, Dr. Rolla M. Tryon, Jr., has published

"A Sketch of the History of Fern Classification"
1 which

will be of interest to members, professional and amateur

alike. Dr. Tryon points out the place in history of Sir

1 Annals Missouri Botanical Garden 39 : 255-262. 1952.
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James Edward Smith, Olof Swartz, Karel Presl, Sir

William Jackson Hooker, Antoine Fee, John Smith, H.

Christ, Karl Goebel, Frederick Bower, E. B. Copeland,

C. Christensen, and others. Dr. Tryon has had a num-

ber of reprints of his article made, and has kindly sent

them for distribution gratis to Fern Society members.

Those wishing a copy should address a request to me.

C. V. Morton, Smithsonian Institution, Washing^

D. C.

American Fern Society

News Notes

Harold Goddard Rugg, who joined the Fern Society

in 1906, is retiring this year as Librarian of Dartmouth

College after many years of service at that institution.

He has served the Society in many ways, as President,

as Treasurer, and also as leader (with Robert Doray)

of the Vermont field trip held so successfully last summer.

Ralph C. Benedict, member of the Society since 1905,

is retiring from the Biology Department of Brooklyn

College. His total service in the public educational

system of New York City has included 22 years at

Brooklyn College and 19 and a half years in the city

high schools.

We are sure that both of the members mentioned above

will continue their fern activities, perhaps even more ac-

tively than heretofore.

We are sorry to note the death in Tokyo, December 6,

1952, of the distinguished Japanese fern student, Dr.

T. Nakai.

We are also grieved to hear of the recent death of our

Honorary Member, Dr. Douglas Houghton Campbell.

A further notice of Dr. Campbell will appear in a fu-

ture issue of the Journal.
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One of our members, Mr. William S. Johnston, 65

Morris Lane, Scarsdale, New York, writes in:
'

' I have been having trouble in establishing some ferns,

notably the ebony spleenwort. I have tried many times,

but it never seems to flourish, even though planted in

the shade among rocks or in black humus soil. I have

dug up big, healthy plants in the Poconos, but I still

have to keep replacing them. My experience with

maidenhair spleenwort has been about the same. I have

planted walking fern on limestone and even spread

ground limestone around the ferns, but they do not

spread and walk around ; rather they contract and grad-

ually disappear. I have not had much success either

with climbing fern, but the trouble may have been

partly mine, as I did not realize originally that it needs

very acid conditions. Moreover, the last plants I bought

were not particularly good stock.
'

'

Readers having comments on Mr. Johnston's prob-

lems are invited to send them in.—R. C. B. & C. V. M.

Field Trips Scheduled:

Miss

tow and Miss Helen Bristow, will be leaders for a visit

on July 18 to the three sanctuary areas established by

the New Canaan Bird Protective Society. These areas

are naturally wooded and partly swampy, and one is

fenced. Numerous fern species occur naturally in the

area, and there is a plan to introduce others, to give

them the protection of the sanctuaries and to make them

available for educational purposes. New Canaan is lo-

cated near the southwest corner of Connecticut, in Fair-

field County. At the meeting there will be a chance

for the examination of photographs, books, and fern

specimens. For further information write to Miss Helen

Bristow, Silvermine Road, Xorwalk, Connecticut.

New Jersey Meeting Cancelled. Because of the ill-
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Mr
has been cancelled.

Mann

New York and Montreal: The itinerary will include

Wilton, Pilot Knob (on Lake George), Paradox Lake,

Ausable Chasm, and Lake Champlain, in New York,

and St. John and Montreal, in Canada. It will begin

on August 14 and last for five or six days. A large

number of native species of ferns, probably more than

60, will be observed during the trip, and the Montreal

Botanical Garden has three large greenhouses filled with

tropical species, as well as a large outdoor collection of

hardy species and varieties. Leaders will include Miss

Orra A. Phelps (Gansevoort),

Sr. (Glens Falls), Dr. E. C. Benedict (Pilot Knob),

Dr. Stanley J. Smith (Lake Champlain), and Dr. Marcel

Raymond (Montreal). For definite information and

schedule send a self-addressed, stamped envelope to R.

C. Benedict, Pilot Knob, New York.

Michigan : The summer foray of the American Fern

Society will begin on Sunday evening, August 30, in

Alpena, Michigan, and end Saturday evening, September

5, at Iron Mountain, Michigan. Altogether about 800

miles will be covered, mostly over good highways. It will

be a delightful vacation, much of it near the shores of

the Great Lakes, and there will be opportunity of seeing

a large number of rare ferns and meeting many inter-

esting people. Arrangements will be made in advance

for accommodations and food, and expenses will be kept

to a minimum. It is believed that there well be enough

members present with cars to take along those lacking

transportation. The trip will end in sufficient time for

members to attend the annual meeting of the Fern So-

ciety in Madison, Wisconsin. The leaders for the .Michi-

gan trip are W. H. Wagner, Jr., Dale J. Hagenah. and

Mrs. Kathryn Boydston, Fernwood, Route 3, Niles,
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Michigan. A detailed notice of the trip and reserva-

tion blank may be obtained from the last named.

International Botanical Congress.—The next in-

ternational botanical congress will be held in Paris,

France, July 2-14, 1954. An early announcement is

made so that Fern Society members may make plans

well in advance for attending. There will be special

sessions for ferns, and those wishing to deliver papers

are urged to communicate with Mme. Tardieu-Blot, Mu-

seum d'Histoire Naturelle, 57 rue Cuvier, Paris V,

France. There will be excursions before the congress to

Brittany, Normandy, Alsace, and other interesting re-

gions, and excursions following to the Alps, the Pyrenees,

and Nice. Tentative programs may be secured now by*

addressing the Secretariat General du 8e Congres Inter-

national de Botanique, 292 rue Saint-Martin, Paris 3,

France.—C. V. M.

List of Fern Dealers.—In response to some requests

the following very incomplete list of nurserymen cur-

rently specializing in ferns is offered. The firms marked

with an asterisk have Fern Society members in their es-

tablishment. The list has been prepared largely by Mr.

M. D. Mann, Jr., and Mr. H. G. Kugg.

Aiken Nurseries, Putney, Vermont
J. F. Anderson, Short Hills, N. J. (House ferns).

F. M. Crayton & Sons, Biltmore Station, Asheville,

N. C.

Gardens of the Blue Ridge, Ashford, MacDowell

County, N. C.

Wawa
Horsfords, Charlotte, Vermont

Massachusetts

William H. Mann, Sr., Queensbury
New York

Mayfair Nurseries, Box 87, Hillsva
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Mitchell Nurseries, Barre, Vermont

•Red Cedar Wild Flower Nursery, Falls Village, Con-

necticut

E. C. Bobbins, Ashford, MacDowell County, N. C.

Julius Roehrs, East Rutherford, N. J. (House ferns)

Frank Rose, 1020 Polar Ave., Missoula, Montana

Carl Starker, Hennings Lodge, Oregon (Western

ferns; English varieties)

Wake Robin Farm, Askov, Minnesota

Will others desirii

Benedict.

f—K, C.

New Members

Mr. C. B. Albrecht, Box 278, Sullivans Island, South Carolina

Mr. Lee Andreas, 2562 North 68th St., Wauwatosa, Wis.

Dr. E. Eugene Barker, 9 Ten Broeck PL, Albany 10, New York

Mr. Jack G. Bennett, 3649 North Linder Ave., Chicago 41, 111.

Mr. James D. Blake, Department of Botany, Florida State Univer-

sity, Tallahassee, Florida

Mr. Frederic A. Bush, Oneida Drive, Greenwich, Conn.

Mr. Pedro S. Coronado A., Avenida Cuba 486, Lima, Peru

Dr. William A. Dayton, Forest Service, U. S. Department of Agri-

culture, Washington 25, D. C.

Mr. James A. Doubles, Department of Botany, Birmingham South-

ern College, Birmingham 4, Alabama

Dr. Robert A. Evers, 393 Natural Resources Bldg., Urbana, 111.

Mr. William A. Gibson, 98 Chittenden St., Columbus, Ohio

Mr. Samuel H. Gottscho, 150-35 86th Ave., Jamaica 32, New York

Mr. Alfred Byrd Graf, Julius Roehrs Co., East Rutherford, N. J.

Mr. M. G. Irwin, P. O. Box 121, Apia, Western Samoa

Miss Josefina E. LaCour de Triado, Zapiola 751, Buenos Aires,

Argentina

Mrs. Joseph J. Mockford, Itasca State Park, Arago, Minn.

Mr. C. R. Nieewonger, 80 Codorniees Road, Berkeley, Calif.

Mr. Makoto Nishida, Biological Institute, Chiba University

kadai, Chiba, Japan
Mrs. Arthur N. Peek, 215 Hollywood Crossing, Cedarhurst, Long

Island, New York
Mr. David II. Perry, 118 West Upland Road, Ithaca, New York

Mrs. A. C. Piekard, 1702 North Blvd., Houston 6, Texas

, Kona-
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Miss Anna E. Scudder, 30 Westfield Road, West Hartford, Conn.

Miss Marion L. Smith, 429 South Willard St., Burlington, Vt.

Mr. Franklin D. Snyder, 303 East Tugalo St., Toccoa, Georgia

Miss Eva Sobol, 1080 Anderson Ave., Bronx 52, New York

Mrs. Dorothy Sterling, Kirby Lane North, Eye, New York

Mr. S. Charles Thacher, 2918 Brownsboro Road, Louisville 6, Ky.

Mrs. Frieda L. Wertman, 10613 Brunswick Ave., Kensington, Md.

Changes of Address

Mr. Rollin C. Bastress, 225 Park Way, Maywood, New Jersey

Mr. Bill Bauer, Botany Hill, Imperial, Missouri

Dr. R, C. Benedict, Pilot Knob, New York
Mr. Richard A. Benedict, Box 1291, Vero Beach, Florida

Dr. Donald M. Britton, 11105 87th Avenue, Edmonton, Alberta,

Canada

Mr. O. J. Byers, Jr., 2215 Dwight Way, Berkeley, Calif.

Mr. T. A. Calder, Division of Botany, Science Service, Dept. of

Agriculture, Ottawa, Canada
Mr. Lloyd C. Crawford, 104 W. Coosa St., Wetumpka, Alabama
Mrs. W. D. Diddell, 3136 South Cedar St., Lansing, Michigan

Miss Gertrude E. Douglas, Feura Bush, Albany County, New York

Mrs. Giffonl C. Ewing, Box 734, Rancho Santa Fe, Calif.

Mr. David F. Grether, State Teachers College, St. Cloud, Minn.

Mr. Dale J. Hagenah, 164 Westchester Way, Birmingham, Mich.

Mr. Carl H. Holdridge, c/o Ministry of Agriculture, San Jose,

Costa Rica.

Mr. Phillip H. Humfeld, 1606 Quincy St., Salina, Kansas
Mr. F. N. Irving, 1707 Lamont St., N. W., Washington, D. C.

Mr. Clarence Lewis, Room 3006, 20 Exchange Place, New York 5,

N. Y.

Mr. Elbert L. Little, Jr., Forest Service, IT. S. Department of

Agriculture, Washington 25, D. C.

Mr. Peter Osterlund, Route 3, Luck, Wisconsin
Dr. Clyde F. Reed, 10105 Harford Road, Baltimore 34. Maryland
Dr. Jesse M. Shaver, 1706 Linden Ave., Nashville 12, Tenn.

Miss Lucille Evans Swendsen, 2129 E. Kenwood Blvd., Milwaukee

11, Wisconsin.
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Douglas Houghton Campbell in the Classroom
and on the Campus

Ira L. Wiggins

nf

University was a famous botanist, Douglas Houghton

Campbell, who died on February 23, 1953, at the age of

93. He had been head of the Department of Botany at

Stanford for thirty-four years and had trained scores of

botanists when he retired from active teaching at the

end of August 1925. He was an Honorary Member of

the American Fern Society since 1915.

Dr. Bradley Moore Davis, who attended some of Camp-

bell's classes at Stanford in 1891, is preparing, with the

cooperation of other students and colleagues of Dr.

Campbell, an account of Campbell's life and scientific

accomplishments. I, as a member of his classes during

his last year of active teaching, wish to record a few

incidents connected with that final year of academic ac-

tivity and to present some of the personal aspects of his

association with his students and fellow botanists. These

episodes and memories are presented with the hope that,

through them, others may more fully appreciate the

human attributes that added to the greatness of his sta-

ture as a scholar, a citizen, and as a friend of many bot-

anists in both the Xew World and the Old.

Douglas Houghton Campbell entered his final year of

teaching on the first of October, 1924, with a group of

fl,r~ „j.-_j._ ^a„j j. n~,q ;„ v^o onnrsp "The Mor-

[Volume 43, No. 2, of the Journal, pp. 49-96, was iasued June

17, 1953.]
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phology of Bryophytes.
'

' Two, and at times three, other

advanced graduate students audited his lectures or occa-

sionally studied some of the rare material he presented

in the laboratory. It was my great privilege to be one

of the five regularly enrolled in the course, and during

the following quarter, in his equally stimulating course

in
i

' The Morphology of Pteridophytes.
'

'

Dr. Campbell was a vigorous teacher, with a quickness

of mind and a breadth of knowledge of the anatomy,

morphology, and geographic distribution of the bryo-

phytes and pteridophytes that kept his students fasci-

nated and alert. The agility of his mental processes

made him impatient with slowness on the part of students

and sharpened his tongue when his explanations were

imperfectly comprehended. He met his class thrice each

week for a one-hour lecture, sat behind a scarred table

on a dais-like platform in one corner of Room 472, and

talked rapidly about the stages in the development of

gametophyte and sporophyte, the evolutionary pattern

revealed in various structures, and the geographic dis-

tribution of species he considered particularly signifi-

cant. He frequently enlivened his discourse with brief

accounts of incidents that had occurred on collecting

trips to Java, New Guinea, the Philippines, Australia,

and other far parts of the world.

He had two mannerisms that constantly amused or

irritated members of his classes, depending on how the

individual viewed his actions. He wore rimless pince-

nez spectacles on a chain attached to a spring-actuated

reel pinned to the lapel of his coat. Since he was near-

sighted and wore the glasses to improve his distant

vision, he removed the glasses when he turned to the

blackboard to sketch some structure, jerked the chain

slightly to release the catch in the reel, then dropped

the spectacles, allowing them to whizz the length of the

chain and snap against the metal case of the reel. Most
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of us soon ignored the periodic "zzi-i-z snap" of the

rewinding reel, bat the click of the lens against the case

kept one young lady almost on the verge of nervous

prostration. His other idiosyncracy was a habit of pop-

ping the knuckles of first one hand, then of the other,

time after time during each lecture.

Regardless of our individual reactions to the snap of

the spectacle lenses and the cracking of his knuckles,

none of us let them interfere with our close attention to

his lectures nor with our scribbling and the rapid repro-

duction of as many of his sketches as we could manage.

Since he sketched and talked simultaneously, we often

let our sketches form the skeleton around which we

fleshed out the rest of the lecture later. The notes taken

in the two classes on the mosses and ferns constituted a

fairly full outline of Campbell's "Mosses and Ferns,

and contained, in addition, comments on special seg-

ments of research he had carried on during his long

period of productive writing.

Few teachers can successfully employ the methods Dr.

Campbell used in the laboratory. He gave us no printed

or mimeographed syllabus. He wrote almost no direc-

tions on the blackboard. At the beginning of each

laboratory period he would bring one or more boxes of

slides—almost all of which he had made himself in con-

nection with his researches—and often several bottles of

mosses, liverworts, or ferns preserved in fluid, into the

laboratory. He then gave us a rapid-fire set o£ verbal

directions covering the period's assignment,

to study the slides, compare the sections with figures in

his text or in reprints of research papers, and make cer-

tain drawings, sketches and diagrams,

directions for the afternoon 's work he retreated into his

combination office-study-laboratory, from which he

emerged two or three times during the course of the

three-hour session to make quick inspections of the

We

After
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drawings being made and to answer questions bearing on

the material under scrutiny. He disliked being asked to

repeat instructions or an answer to a query. He wasted

no time in inconsequential chit-chat. He worked stead-

ily in his laboratory, we stuck to business in ours !
We

didn't quite fear him, but we held him in great respect

and none of us ever thought seriously of playing pranks

on him or in his laboratory.

Dr. Campbell left his office to walk to the post office,

thence to his home, promptly at five each afternoon.

The students rarely were able to depart within an hour

of that time on laboratory days. If we fell behind in

completing an assignment we simply stayed later to finish

it, for we early learned that an incompleted laboratory

task brought no diminution in the work laid out for the

following laboratory period ! At times one or another of

us would become exasperated by Dr. Campbell's oblivi-

ousness to the claims other courses had on our time and

energy, but such spells of temper were short-lived, for

we appreciated the privilege of studying under his

tutelage.

We watched him cut beautiful median longitudinal sec-

tions of moss sporophytes held lightly between thumb

and forefinger, his glasses dangling on his lapel, the

sporophyte four or five inches from the tip of his nose,

and using two quick, deft strokes with a sectioning razor

kept honed to perfection. Not once during the two

quarters we watched him cut free-hand sections did he

so much as nick a finger. He rarely discarded a section,

and rarely was one too thick to be usable when mounted

in water and glycerin as a demonstration slide. I

strongly suspect that he took a secret delight in showing

us what he could do with a hand-held sectioning razor,

for he made numerous "demonstration sections'' which

we were permitted to examine briefly before making our

own, but never permitted to draw directly. Several
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times he chuckled when one of as exclaimed about the

precision of his razor strokes, and made some quiet re-

mark to the general effect that when he first started to

cut sections the rotary microtome was unknown to him
and that if one wanted to do acceptable research in the

anatomy of plants he jolly well had to learn to cut good
freehand sections

!

It would be easy to fill many pages with reminiscences

about Dr. Campbell and our association with him during
the twenty weeks of the two quarters we spent in his

classroom and laboratory during his last year of formal

teaching. But my own good fortune extended years

beyond that period, for in 1929 I became the junior mem-
ber of the faculty in the Department of Botany at Stan-

ford and from that time until he quietly passed away,

Douglas Houghton Campbell was my colleague, botanical

adviser, and highly esteemed friend. In spite of my
youthfulness, Dr. Campbell was neither condescending

nor patronizing. He was straightforward, sometimes

brusque, but kindly disposed toward anyone interested

in botany and willing to exert himself to advance that

field of study and research.

ft would be a libel of his breadth of interests were

one to give the impression that Dr. Campbell was con-

cerned only with the fields of botanical endeavor. He
loved good music and was a staunch patron of the opera

and symphony. It was a tremendous disappointment to

him when his doctor no longer permitted him to take a

morning train to San Francisco, visit with fellow mem-
bers of the Bohemian Club or critically examine the

paintings in one of the art galleries, and then spend the

evening at an opera or concert. Not only was he fond

of the work of both old masters and modern artists, but

all through the years as he journeyed about the world

on collecting expeditions he made scores of pencil sketches

and water color paintings, lie painted with a quick
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deftness, a sureness of hand and eye, and with a fine

knack for matching Nature's subtle colors on his sketch

pad.

Throughout his years of active duty at Stanford and

for nearly fifteen years after he joined the ranks of the

emeriti, Dr. Campbell kept a saddle horse and regularly

rode the equestrian trails west of the campus. Although

he enjoyed riding on the back of a horse, he disliked

automobiles and refused to acquire one. He preferred

to walk from his home to the post office, to Palo Alto, or

to his office, rather than accept a lift in a neighbor's car.

At ninety he walked over a mile several times a week to

get his mail, or to sit in his old laboratory-office and read

botanical journals and current reprints. On his walks

he refused to carry a cane, although he had a number of

them in a rack beside his door, some of which he prized

highly.

His home was set in the midst of a garden on a hill-

side and surrounded with a tremendous number of plants

of many varieties. His Chinese houseboy helped him

some with the planting, watering, and pruning, but he

planted mainly those things that required a minimum of

cultivation and care. He was keenly interested in grow-

ing things considered exotic in that part of the state

and tried scores of introductions—only a few of which

prospered. He was very proud of the few that did live

on his protected hillside. He was proud, too, of the

Coast Redwood wrhich he planted as a nursery seedling

less than three feet high in 1914, and which had attained

a height of 126 feet and shaded a third of his front yard

by 1950. His bush paeonias were probably the plants

which gave him the most satisfaction and for many years

he held open house for his friends on a Sunday afternoon

when the paeonias were at their best.

As his physical strength waned—and his loss of vigor

was not particularly apparent until after he had passed
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his eighty-fifth birthday—Dr. Campbell neither com-

plained nor felt embittered. He once said to me, "I've

had a very satisfactory life. I came to Stanford before

the mosses and ferns of this region had been studied and

found them a veritable treasure-house. Dr. Jordan let

me go just about where and when I pleased, and I was

fortunate in being able to indulge in a great deal of

travel. My work here at Stanford was extraordinarily

fascinating and afforded me a tremendous opportunity.

I am well satisfied." (It might be added that Dr. Jor-

dan once rather wryly admitted that he had let Campbell

go on his extended field-trips whenever he asked for a

leave of absence because he knew that if he had said,

"No," Campbell would have gone anyway).

Dr. Campbell's mind remained actively clear and his

memory excellent right up to the time of his passing. I

saw him last on December 22nd, 1952, and at that time

he related with glee his experiences with an ill-smelling

staminate cone of Cifcas circinalia which he had placed on

a closet shelf in his hotel room to dry. Its stench per-

meated the entire building and when the source of the

disagreeable odor was discovered Dr. Campbell was un-

popular with the other guests and with the management

alike!

As I was about to say good-bye to the venerable bot-

anist he wished me good luck and then said, "Wiggins,

I've never been in the Arctic. It didn't appeal to me

as much as the tropics, but I wish I were fifteen or twenty

years younger . I 'd like to go with you.
'

'
That

unquenchable interest in distant parts of the world, in

new situations and strange plants, that had spurred Dr.

Campbell to venture into many corners of the earth

epitomizes the man in my memory. He was a great

botanist, admired and highly esteemed by his friends,

students and colleagues. We forget his death in the

memory of his life and its accomplishments.
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Observations on Members
Germination of Gemmae of

um

Herbert M. Clarke

During the past few years a number of experiments

have been set up to determine the behavior of cuttings

of Lycopodium lucidulum Michx. In one of these ex-

periments terminal portions of the stems of L. lucidulum

approximately one centimeter in length were inserted

into mineral nutrient agar. The agar was slanted in

square glass bottles which were closed with metal lids

lined with either tinfoil or waxed cardboard. Prior to

planting some of the cuttings were dipped in "Rootone"

powder, others had a small amount of "Carbowax" con-

taining 1 gram of indol-acetic acid per 50 grams of

"Carbowax" applied at their bases, and still others were

untreated. The bottles containing the cuttings were

placed on a shelf in a north window.
Although a rather large number of cuttings died as a

result of severe algal and fungal contamination, in sev-

eral of the bottles there was a development of shoots

from the bulbils or gemmae while they were still at-

tached to the parent stem (Fig. 1). This development

of shoots by the gemmae while they were still attached

to portions of the parent plants occurred on the cuttings

which had been treated according to the two methods de-

scribed above and on the untreated cuttings as well. In

nature the gemmae fall from the parent plant soon after

their production and normally lie on the ground or

among fallen leaves until the following spring when
further development occurs.

A gemma is attached to a persistent base by a narrow
isthmus of cells. This isthmus is traversed by a single

vascular bundle, resembling, according to Smith (1920),
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a leaf trace that branches into the smaller leaf traces

of the paired leaves composing the gemma. In nature,

rain, mechanical disturbance, and wind are largely re-

sponsible for breaking the gemma loose from the base

and allowing it to fall to the ground where it eventually

germinates.

Fig. 1. Two cuttings showing the development of shoots

FOLLOWING THE GERMINATION OF GEMMAE STILL ATTACHED

TO THE CUTTINGS. X 1.

In the culture bottles, external factors which would

disturb the connection of the gemmae to their bases were

absent; hence the gemmae stayed in place. Since mois-

ture was available in the agar and the room temperature

was suitable for continued growth, the attached gemmae

continued their growth while still attached. The num-

ber of gemmae that were found growing on a cutting

varied from four to nine. In some cases they were all

members of a single whorl, while in other cases some of

the gemmae belonged to a basal whorl and others to a

later formed whorl that grew out at a higher level. In

most of the cuttines which bore these developing gemmae,
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the main axis elongated very little and was eventually

exceeded in length by the stems produced from the de-

veloping gemmae. In the cases where the main axis did

grow extensively, the new portion of the stem was more

slender than the portion present when the cutting was

made.

Fig. 2. Longitudinal section of terminal portion of cutting
and one of the attached germinated gemmae. x 20.

The cuttings whose lower ends were inserted into the

agar have not produced roots. This may perhaps be

partially explained by the fact that the oxygen content

of the agar around the bases of the cuttings is low with

the result that initiation of roots is inhibited. Further,

the short portions of stem involved in the cuttings are

relatively young; even field-grown mature plants are

very scantily supplied with roots and these roots emerge
only from older portions of the stem. In the normal de-
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velopment of a gemma, two root primordia are formed

near its base. These root primordia form the first two

roots of the plants developed from gemmae. Among

those attached gemmae which developed, there was a

single individual in which one of the root primordia of

the gemma enlarged and grew out through the basal

part of the gemma. This root extending out into the

moist air of the culture bottle was about one half centi-

meter in length and bore many root hairs.

In order to make longitudinal sections showing the

attachment of the developed gemmae to the bases, a few

erminated

were killed in a formalin-propionic acid-alcohol fixative,

dehydrated through a graduated butyl alcohol series,

and imbedded in paraffin. Two views of this relation-

ship are shown in Fig. 2 and Fig. 3. Many of the

branches broke away from the bases during the im-

bedding process since the attachment as is shown in the

figures is a very delicate one. The single small vascular

bundle surrounded by a narrow area of parenchyma cells

is sufficient to support the small branch if it is undis-

turbed but this connection is easily broken if the branch

produced by the outgrowth of the gemma is disturbed.

In the eases where the gemmae have grown out the

amount of tissue present at the junction point remains

the same as when the gemmae were first formed
;
no in-

dication of meristematic activity was found in the mate-

rial which was sectioned.

The early investigators of the gemmae-producing spe-

cies of Lycopodium have expressed various opinions re-

garding the nature of the gemmae. At present the pre-

vailing idea is that these gemmae are morphologically

equivalent in origin to leaves. This idea is based on the

fact that in the gemma there is a single trace such as

that found in an ordinary foliage leaf; likewise the

earliest stages in the development of gemmae are indis-
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tinguishable from those of foliage leaf primordia.

Mrs. Arber (1941) has elaborated on de Candolle's

view that the leaf is a partial-shoot, arising laterally

from a parent whole-shoot. She points out that one of

the mysteries of ontogeny lies in the fact that the leaf

Fig. 3. Cellular detail of a portion of Fig. 2 showing the
NARROW ISTHMUS CONNECTING THE

THE PERSISTENT BASE. X 320.

TO

develops to a certain point and becomes specialized

whereas the adjacent axillary bud possesses the ability

to become a whole shoot. In the genus Lycopodium there

are no axillary buds, and branching is accomplished by

a dichotomy at the stem tip. Here in Lycopodium lu-

cidulum, the modified leaf, if a gemma may be consid-

ered as a modification from a leaf, becomes the whole
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shoot. In nature, the gemmae being easily detached ini-

tiate entire new plants rather than merely branches of

the parent plant. In the cultures described above, how-

ever, factors causing the separation of the gemmae were

absent and the gemmae developed into branches of the

parent plant.

Botany Department, University of Wisconsin, Madi-

son, Wisconsin.
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A Cytological Study of the Appalachian

Spleenworts

Warren H. Wagner, Jr.

A preliminary report is made here of a study of the

Appalachian spleenworts currently being carried out at

the University of Michigan. The purpose of this report

is to present some of the early results of the study of

the chromosomes of these ferns, to bring to the atten-

tion of members of the American Fern Society the prob-

lems involved, in the hope that collectors will find some

of the "missing links " of the approximately one dozen

members of this complex.

The term "Appalachian Aspleniums" was proposed

by Prof. Wherry to comprise the species and hybrids

centering about Asplenium montanum, A. bradleyi, and

A pinnatifidum. He pointed out 1 that they "form a

series showing intermediates between certain long-recog-

nized species,
'

' and has in collaboration with W. D. Gray

illustrated a number of fronds to bear this out. In a

i This Journal 15: 47. 1925; 26: 77. 1936.
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recent review 2 the writer suggested the possibility that

Asplenium pinnatifidum itself may be the hybrid Asple-

nium montan um x Camptosoras rhizophyUus. The further

possibility that Asplenium bradleyi might have origi-

nated as a hybrid of A. montannm and A. platyneuron

is suggested not only by morphological features, but by

the fact that both of the presumed parents are believed

to hybridize with A. bradleyi. 3 It is accordingly desir-

able to extend the concept of "Appalachian Asple-

niums" to include two species which range far beyond
the Appalachian region, Camptosorus rhizophyUus and

Asplenium platyneuron, and this is being done in the

present investigation. In recent years the number of

different entities known in the entire complex has in-

creased, and now includes the remarkable intermediate

taxa Asplenium gravesii Maxon, A. kentuckiense McCoy,
A. stotleri Wherry, A. bradleyi x montannm Wherry,
A. triidellii Wherry, and A. bradleyi x platyneuron

Wherry.

The best-known, and perhaps most bizarre, hybrid

fern "is probably the American x Asplenosorus ebe~

noides, a bi-generic hybrid between Asplenium platy-

neuron and Camptosorus rhizophyUus."4 This fern was

the subject of considerable debate around the turn of

the last century because, at that time, its hybrid origin

was questioned. The problem was resolved by the well-

known experiment of Miss Slosson, who produced the

hybrid artificially. 5 Prof. Irene Manton has recently

* Ibid. 41: 90. 1951.
3 It is interesting to note that in describing A. bradleyi, Eaton

(in Bull. Torr. Bot. Club 4: 11. 1873) pointed out that "in some
of its more compound forms it is related to A. montannm.
Clute (in Our Ferns, p. 205) actually refers to the hybrid theory.

4 Alston, A. H. G. "Notes on the supposed hybrids in the genus

Asplenium found in Britain." Proc. Linnean Soc. Loud., Session

152, 1939-40: 132.
5 Bull. Torr. Bot. Club 29: 487. 1902.
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shown the value of chromosomes in evaluating whether
or not ferns are of hybrid origin. 6 In the ease of the

typical sterile hybrid Asplenosorus ebenoides, the chro-

mosomes from the two, presumably distantly related,

parents would be expected to be so dissimilar genetically

that they would pair irregularly or not at all at the time

of reduction-division in spore formation.

Living plants of A. ebenoides which had every indica-

tion of being sterile were collected by the writer at

White's Ferry, Montgomery County, Maryland. Cyto-

logical studies of young sori of these show that there

is indeed a seemingly complete lack of homology between

the chromosomes, so that there are seventy-two " univa-

lents," i.e., discrete chromosomes, 36 of these presumably

derived from the one parent, Asplenium platyneuron,

and 36 from the other, Camptosorus rhizophy litis. In a

normal species of the genus Asplenium or Camptosorus,

on the contrary, there are visible during spore formation

only 36 units, each actually made up two closely paired

chromosomes ("bivalents").

The question then arose as to whether the famous

Alabama population of Asplenosorus ebenoides, which is

fertile and capable of producing normal spores and ga-

metophytes, might have an automatically doubled chro-

mosome number, i.e., a total of 144 chromosomes, and 72

normal bivalents at time of spore formation, made pos-

sible by duplication of each of the chromosomes of the

sterile hybrid. Through the kindness of Miss Mary E.

Groff, who had been growing it for some years, a plant

was made available for investigation. It proved indeed

to show exactly this relation, that is, to possess twice

the number of chromosomes of the ordinary sterile

hybrid.

6 Problems of Cytology and Evolution in the Pteridophyta. Re-

viewed in this Journal, 41 : 88. 1951.
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Living specimens of various populations sent by Mr.

W
Wherry, Miss Clara S. Hires, Dr. Charles B. Heiser, and
Mr
that the chromosome numbers of Camptosorns rhizo-

phyllus, Asplenium platyneitron, and A. montanum are

all 2n = 72. pinnatifid

bradleyi have so far yielded, like the Alabama Aspleno-
m

sorus ebenoides, the number 144. Such observations will

enable us to diagnose the parentage of certain hypotheti-

cal hybrids. For example, if Asplenium kentuckiense is

the hybrid A. pinnatifidum x platyneuron, then its chro-

mosome number would be 108; but if it is A. bradleyix

A. pinnatifidum its chromosome number should be 144.

The method has thus far been profitably applied to

Asplenium trudellii, which has been regarded both as

a hybrid of A. montanum and A. pinnatifidum, and as a

variety or form of A. pinnatifidum. If it is a hybrid, the

chromosome number should be 108 ; if a form or variety,

144. Two populations of A. trudellii, one from Penn-

sylvania sent by Wherry and Trudell, and another from

West Virginia sent by Gilbert, have actually yielded 108

chromosomes, confirm i ug the hybrid interpretation. Es-

pecial ly interesting is the observation that chromosome

pairing at the time of spore production (which must be

complete to produce normal spores) is far from complete.

Further attention is now being: given to the behavior of
O r~

these chromosomes, for this may be expected to provide

evidence as to the nature of its parent, A. pinnatifidum.

If the latter is itself a hybrid of A. montanum and

Camptosorns, in which the entire chromosome comple-

ment has become doubled, then its prothallia should have

cells each of which contain 36 chromosomes from the

mountain spleenwort and 36 chromosomes from the

walking-fern. If a sperm from such a prothallinm

should fuse with the egg of a prothallinm of the moun-
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tain spleenwort, then there should be 72 (36 plus 36)
chromosomes of A. montanum and 36 chromosomes of

Camptosorus present in the embryo and the resultant

free-living fern hybrid. Therefore one would expect to

have about 36 pairs (bivalents) and 36 univalents at

the time of spore production. Whether this is actually

the case or not must be determined by making numerous
drawings of cells undergoing reduction-division, and
counting the bivalents and univalents.

An effort is being made to get as many different

living populations of the Appalachian Aspleniums as

possible, so that each taxon can be examined from sev-

eral localities. During this investigation it has become

evident that a number of herbarium specimens have

been misnamed, or misinterpreted. The morphological

characters of the members of this complex of ferns

should be more clearly established in the course of the

present work.

Throughout this work, I have been indebted to Mr.

Walter Kleinschmidt, Superintendent of the Botanical

Gardens at this University, for overseeing the cultiva-

tion and care of the 34 populations of Appalachian As-

pleniums which are now growing here. Professor

Wherry has given a number of valuable suggestions.

Additions to the series are greatly desired; those most

needed are the following: Asplenium gravest), A. ken-

tuckiense, A. ebenoides (both sterile populations, and

fertile populations other than the Alabama one), A.

bradleyi x platyneuron, and A. bradleyix montanum.

However, I well realize that these are extremely rare

plants; thus Mr. Thomas Darling, Jr., of Washington.

D. C, has been searching for localities of A. gravesii for

many years without success.

While the evidence gathered so far on the evolution

of this group of ferns has been of considerable impor-

tance in our understanding: of them, there are still no-
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merous problems which require solution. For one thing,

it will be noticed immediately by persons familiar wTith

these plants that two of the supposed hybrids occur in

places where at least one of their putative parents do not.

For another, even after detailed study of their chromo-

somes and anatomy, final and full confirmation of par-

entages of each of the hybrids can be established only

after each of the "species" has been produced experi-

mentally.

Department of Botany, University of Michigan.

Fern Notes

Mary W. Diddell

In a recent issue of the Fern Journal, the plant de-

scribed in Small's "Ferns of The Southeastern States,"

as Phymatodes heterophyllum, was changed by Alex

Hawkes to Microsorium heterophyllum on the strength

of Copeland having included the genus Phymatodes in

Microsorium. However, this fern is neither Phyma-
todes nor Microsorium, as a study of it in connection

with Copeland 's description of the combined genera will

show, but is properly a Craspedaria, being closely re-

lated to C. vacciniifolia. It was first named Polypodium

heterophyllum by Linnaeus, in 1753. The synonymy is

too long to include all of it here, but following successive

changes, it was placed in Graspedaria by Fee in 1852, as

C. serpens. Underwood changed it to Phymatodes

exiguum in 1903 and Small, in his
'

' Ferns of Florida,

retained Underwood's genus but restored Linnaeus' spe-

cific name heterophyllum. The name should be Cras-

pedaria heterophyllum (L.) Diddell. 1

Mr. Hawkes may say that this is no Craspedaria, since

Copeland includes this genus in Microgramma; it is a

i Polypodium heterophyllum L. Sp. PL 1083. 1753.

>>
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matter of personal opinion. Mr. Hawkes is further mis-
taken in stating that this Fern is epiphytic: it is not
altogether. It always grows with roots firmly anchored
in the soil, the very slender, lax rhizome climbing the
stems of trees to an approximate height of four feet,

rarely more, and clinging, closely appressed to the bark
by means of short, aerial rootlets. It is equally at home
covering rotting stumps or forming a mat over rock

heaps. Dr. Small states that it occasionally will climb

to a height of twenty-five feet, but I have never seen it

much over six. As it climbs it branches and rebranches,

the lateral branchlets going around the tree trunk and
covering the whole lower area with a close network of

foliage.

The fern which heretofore has been known as Dryop-

teris uliginosa, is properly Thelypteris idiginosa (Kunze)

Ching ; it has the scales, venation and unicellular, whitish

hairs of Thelypteris; the rhizome is simply dietyostelic,

with two broad vascular strands entering the stipe, these

uniting upwards in a gutter-shaped strand, becoming

solid and terete in the rachis. In addition to differences

in the scales and lack of hairs on the lamina, Dryopteris

has a complicated dietyostelic rhizome with five vascular

strands (three small and two large), entering the stipe

and remaining distinct throughout. This species, as it

occurs in Florida, is exindusiate. I have collected it

over a widely scattered area from ditch banks within the

city limits in Jacksonville, to a lime sink in Hillsboro

County and have examined numerous specimens under

the microscope, in various stages of maturity and im-

maturity, without ever finding a vestige of an indusium.

This is one of the few decompound species of this genus.

T. uliginosa is sold in various Florida nurseries under

the name Cibotium baromeie; in a lot of ferns received

from a California nursery was a plant of this species

labelled Dicksonia youngii. a specie's name unknown to
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me. Another specimen of this fern, which had been bought

for a Cyathea, was sent me from Texas for identification.

It is a pity that the nursery associations cannot get to-

gether with a good pteridologist and get their fern names

straightened out.

In a current issue of the Fern Journal, I note with in-

terest Dr. Blake's collection of Ophioglossvm petiolatum

in South Carolina. I have been expecting to see this

reported from South Carolina, as it has already been

collected in Georgia. I have in my herbarium an un-

usually fine specimen, collected by Mr. E. P. Kearsley, a

short distance north of the St. Marys River, in Camden

County, Georgia. This species is widely prevalent in

Duval and Nassau Counties, in Florida, occurring wher-

ever the soil is damp enough ; it may be found in almost

any swamp, in low, open places, scattered among grasses

and other low vegetation, or intermingled with grass in

lawns. Once I saw it growing thickly about the base ot

a Cocos australis in a Jacksonville street planting.

Scientists are telling us that the world is growing

warmer and the northward trend of some of our vegeta-

tion would seem to substantiate this: Water hyacinths,

which a few years ago were considered to be confined to

Florida, are now growing in streams and ditches about

Savannah. I spent several weeks in Savannah in the

spring of 1951 and on a Sunday afternoon drive to Isle

of Hope, I noted a large plant of Phlebodiim aureum

growing in a palmetto tree beside the road. This is the

only time that I have seen this fern north of the St.

Mary's River. It does not occur too freely in Nassau

County.

The old Colonial Cemetery in downtown Savannah has

graves dating from Revolutionary times to 1850 and on

many of the brick and cement tombs were growing Ptens

mnltifida and depauperate plants of Asplenium plaUj-

nenron. The Savannah Cotton Exchange and other cen-
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tury old buildings have their rear elevations on the road

that runs along the Savannah River and on these old

brick walls I noted numerous dense colonies of P. multi-

fida, the roots embedded in tufts of a common moss; ap-

parently they had been growing there for a good lminy

years. They all showed the effects of the then prevalent,

excessively dry weather, but I collected a few of the best

specimens for my herbarium, as I had not previously

seen this species reported from Georgia.

A woman in northern Colorado sent a specimen to me

for identification, which she wrote was a native Colorado

fern, growing in rocks in wild and isolated places; the

specimen, an exceedingly good one, was Pteris multifida.

It would be interesting to know in what other states this

is growing naturally.

Lansing, Michigan

The Tallest United States Fern

R. C. Benedict

Red Smith, sports editor and columnist of the N. Y.

Herald Tribune, in January was writing his dispatches

from Chile. "Here it is midsummer and the trout sea-

son is on. That's the reason for this unlikely retreat

from winter—the trout season. That and the basketball

season. Six-thousand miles is no distance at all to

travel to get to one and get away from the other."

Speaking of rainbow trout, he goes on to say ". . .
they

throw the four-pounders back and cast for fifteen-

pounders." And a twenty-three-pounder is said to be

considered a "nice fish" in Chile.

Fishermen are noted for keeping track of the biggest

fish ever caught, for each of the various game species.

Forestry and conservation publications conduct contests

to find the biggest specimens of different tree-species.

What are the tallest and the longest fern-species in the



118 American Fern Journal

United States?

The distinction as to height and length has some sig-

nificance. John K. Small, writing enthusiastically some

years ago about Florida as
'

' The Land of Ferns, '

' cited

leaves of Nephrolepis biserrata, a wild relative of the

Boston Fern type, which measured over twenty-seven

feet in length. And some of the Lygodiums which may
grow in Florida almost certainly measure in comparable

figures. Both these types reach their great lengths be-

cause the leaf tips continue to grow indefinitely unless

injured; they never finish out a leaf. Both depend for

support on other vegetation.

Fern books carry in the descriptions of various species

statements as to the maximum dimensions of each species.

Local books sometimes give only the figures to be ex-

pected within their range, but books covering wider ter-

ritory usually cite also maximal sizes for each species.

A little survey of a few fern books covering the north-

eastern states brought to light one favorite candidate for

the title of "tallest fern" of that section. The fifty-

year-old Parsons book "How to Know the Ferns" ac-

cords this honor to the ostrich fern. Parsons says simply
"2-10 feet." This claim is subject to some question,

since Gray's Manual cites royal ferns as reaching 3.5 m.,

the equivalent of 10$ feet, and the common brake (Pter-

idium) as reaching over 15 feet (in length, not height)

in the case of the western var. pubescens, which has an

eastern distribution limited to Michigan and parts of

Quebec.

Does anyone know where ostrich ferns ten feet tall are

to be found at the present time? The tallest I recall

were some six-footers, seen along Randolph Gulf in Ver-

mont during the 1952 Fern Society field-trip. How-
ever, a few years ago, the lower part of an ostrich fern

leaf was shown me which was so thick that I could easily

believe the whole leaf must have been ten feet long. I
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hope to track it down next summer to its lair near Lake
George, and to make a camera record of it, with a tape
measure for confirmation.

The preceding comments have been centered almost
entirely about the eastern regions of the country. It will

be understood that the best that can be claimed for the

East is likely to be disputed in behalf of the southern
and western regions. I am not prepared to cite even
book statistics regarding western ferns, although I feel

sure the beautiful western Woodwardia will be a com-

petitor for the title. John K. Small (in his Ferns of

the Southeastern States) gives figures which fully bear

out expectations as to the large dimensions of many
southern species. Apparently the palm for height goes

to the leather-ferns, Acrostichum aureum and A. danaei-

folium. A first trip to Florida in February of this year

provided confirmation, as indicated in the illustration.

The A. danaeifolium frond shown there was a good thir-

teen feet from top to its joining with the main stem.

The particular specimen shown was collected at Vero

Beach, in McKee's Jungle Gardens, one of the commer-

cialized plantings of botanic garden type scattered

about Florida. I would testify to its excellence, both in

the parts through which guided tours are taken, and in

the multitude of other paths where, when my botanical

interests were known, I was free to wander. My thanks

are due to its director, Dr. David Fairbarn, at one time

on the staff of the Missouri Botanical Garden. Small

cites fifteen feet as the maximum for these leather-ferns,

which are likely to take the prize for sheer altitude, un-

less the western states have something taller to present. 1

1 Dr. T. M. C. Taylor has recently indicated to me that he has
not seen any western* ferns exceeding six feet in height, these being
lady-ferns and Potystichum munitum, so the eastern record may
remain unchallenged.
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R. C. Benedict and a 13-foot Specimen of Acrostichum
DANAEDPOLIUM
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If the record for being the smallest U. S. fern is con-

sidered, books for the northern states seem agreed that

the curly-grass has first claim. However, it would seem

probable that one of the southern filmy ferns must have

its claims. But both of these would be surpassed, on

the small side, by the mosquito fern (Azolla), a whole

plant of which, including many leaves, might be fitted on

a dime. Because of its very different habit of growth,

Azolla should probably be placed in a special class.

What are the tallest leaves which have ever been raised

in fern gardens ? Has any gardener ever tried the effect

of heavy fertilizing? In the heyday of the cultivation of

Boston Fern varieties (1905-1920), many florists were

accustomed to use a potting soil with rotted manure as

half the mixture and to add liquid plant food besides.

Today, orchardists supplement soil-feeding by spraying

nitrogen in solution on leaves of apples and other fruit

trees. Probably many native ferns would not take

kindly to forcible feeding, but it would be of interest to

learn whether some of the rank-growing species would not

respond by producing record-sized leaves.

Reverting to the fish story line of thought, and a re-

cent report of a bonito mackerel over thirty-two pounds

in weight, which won its captor over twenty-three hun-

dred dollars in a season pool for 1952, one might en-

visage a future fern story about the
'

' new record ostrich

fern leaf, ten feet seven inches tall," raised (or found)

by Harold Rugg, Hanover, X. IT., which surpassed by

three inches the best that Mr. M. D. Mann, Jr., of New

Jersey, could offer. (The lushest fern growth I have

seen in cultivation was in the Thurston garden at Sharon,

Conn.) Beyond this I am restraining my imagination

for the present.

Brooklyn, New York
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Shorter Notes

Cultivating the Appalachian Quillwort.—One day

last spring, I visited the garden of Mr. Leonard J. Buck,

at Far Hills, New Jersey, and observed in his pond an

abundant growth of Isoetes engelmannii. Two years be-

fore I had given him a culture of this quillwort from

eastern Pennsylvania to try in his aquarium. He told

me that he had put half of this into the pond, where it

had thrived and spread. This proved fortunate, because

the plants put in the aquarium were so attractive to the

fish that they would get eaten up and had to be replen-

ished from the stock in the pond from time to time.

As an experiment I once set a plant of this Isoetes

on a shallow layer of sand in an 8-inch tall pale yellow

glass vase, which was then filled with water and placed

on a south window-sill in the house. It grew there for

several years, needii _
sional addition of a little water to replace that lost by

evaporation, and was the subject of admiration and in-

quiry from many a visitor.

—

Edgar T. Wherry, Phila-

delphia. Pa.

Additional Fern from the North Shore, Lake Su-

perior, Minnesota.—One more can be added to the ferns

listed in the article by Dr. Olga Lakela, "A List of

Ferns from the North Shore of Lake Superior, Min-

nesota. 771
Specimens of Dryopteris campyloptera (D.

spinulosa var. americana) were collected at the base of a

cliff, Lake Superior Terrace, near East Beaver Bay, Min-

nesota. An examination of the spores reveals the fact

that some of the specimens are D. campyloptera, and

others are the hybrid D. campyloptera x spinulosa. The

spores and the fronds of the species are typical. Spores

i This Journal 42: 16-18. 1952.
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of the hybrid are mostly abortive with a scattering of

large potentially fertile ones, the latter exhibiting a

mingling of characters from both parents. In the hybrid

frond, the pinnae are ascending
; %
the first and second

inner pinnules of the lowest pinnae are approximately

the same length, relating it to D. spinulosa. The D.

campyloptera characters observed in the hybrid are : the

large-sized lower pinnules on all pinnae, and the small,

extra, upper inner pinnule of the lowest pinnae. The

spore and the hybrid specimen will be illustrated in a

paper now in preparation for publication.2—Fern Ward
Crane, Summit, New Jersey.

ASPLENOSORUS EBEXOIDES IN INDIANA. AspleUOSOrUS

ebenoides has previously been known only from Jefferson

and Lawrence counties in Indiana; it may be of inter-

est to record its collection from a third county. On Sep-

tember 6, 1948, I was exploring a rocky bluff at the junc-

tion of Beaver Creek and White River, about two miles

west of Shoals, Martin County. The mossy sandstone

rocks and cliffs abounded in ferns. On one large rock a

single plant caught my attention. The specimen was

rather high on the rock but it was obtained after some

difficulty and then recognized as x Asplenosorus ebe-

noides (E, R. Scott) Wherry. Camptosorus rhizophyl-

lus was abundant on the same rock and Aspleiuum platy-

neuron was common in rocky soil nearby. The plant

had seven fronds, the largest with a blade 16 cm. long.

A few pinnae were much larger than the others, up to

8 cm. long, with an elongate tip and an auricled base,

appearing in fact like a small blade of Camptosorus.

The specimen has been deposited in the Herbarium of

the Missouri Botanical Garden.—P. F. TRvox.t

The research project is supported by grants in-aid from the

iety of Sigma Xi and The American Philosophical Society.
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Schizaea Germani in Plorida.—Early in March of

1952 I was exploring an extensive area of low pine flat-

woods and cypress heads near Mecca, in Pinellas County,

Florida. This is about 25 miles north of St. Peters-

burg and due west of Tampa. The pineland there is very

rich in acid-loving plants of all types and so I was care-

fully examining an area near the southeast side of a

large cypress swamp. "While looking under a clump of

saw-palmetto and gallberry (a black-fruited shrubby

holly) I saw a little colony of Burmannia in bloom.

When I got down to their level for a better look, I saw

three tiny twisted stems rising out of the wet, rich earth.

I dug them up for further examination, as they were

unlike any plant I had ever seen before. When later

examination showed a resemblance to the tropical
'

' Curly

Grass," Schizaea (Actinostachys) Germani, known in

the United States only from Dade County, two hundred

miles south and east), except for the terrestrial habit

and solitary fronds, I sent the best specimen to Dr.

Edgar Wherry. He replied that this was Schizaea Ger-

mani and added that young plants have solitary fronds

and that only the older specimens have the tufted habit

I had seen in herbarium specimens and illustrations.

The habitat had apparently been altered by the climatic

differences between Pinellas County and the Miami area.

It is of considerable interest that a number of tropical

ferns are now known to have a disjointed range in Flor-

ida, being found in the Everglades and Keys region of

Dade County, where the vegetation is generally trop-

ical, and at sheltered spots, mostly in lime-sinks and ham-

mocks, on the ancient highlands of the northwestern part

of the peninsula, where an island arose in Oligocene

times while the rest of Florida lay beneath the sea. One

of these ferns is Anemia adiantifolia, a completely dif-

ferent-appearing relative of Schizaea. As the state be-

gan to rise another island appeared in Pinellas County
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around what is now the city of Clearwater. The "Pinel-

las Ridge District" from Bay Pines to Tarpon Springs,

a long, narrow, sandy area of much greater elevation

than the rest of the county, is the remains of this island.

The locality where I found the Curly Grass is along

what was once the eastern shore of this island. It is the

only rare tropical fern I have ever found, however, in

Pinellas County.

Since I first found Schizaea I have made a number of

trips back to the spot to search for it but I have found

only one more plant, about two yards from the first

three. Due to its remarkably tiny and delicate form

and the vast expanse of dense shrubby vegetation in the

area, it is really a wonder I found any at all. Doubtless

this explains why it could hide out so long in the most

densely populated county of Florida while botanists and

plant collectors scoured the area. But then, too, after

having lived there for so many millions of years, why

should it be in any hurry to be found?—John Beckxer,

St. Petersburg, Florida.

A Range Extension in Cystopteris.—A specimen of

Cystopteris fragilis var. simulans (Weatherby) Mc-

Gregor has recently been received by the U. S. National

Museum through the courtesy of Dr. A. E. Radford, of

the Department of Botany, University of North Caro-

lina. This specimen (Radford 5720) was collected May

27, 1951, on marl outcrops in beech woods on Island

Creek, Jones County, North Carolina. This variety has

not been known previously in North Carolina, the east-

ernmost locality previously reported being in Tennessee;

it is much commoner in the midwest—in Kansas, Okla-

homa, and Missouri. Dr. R, L. McGregor has discussed

the status of this variety. 1

i This Journal 40: 204. 1950.
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The locality cited above is rather unexpected. Cys-

f
Machay

and protrusa) is not uncommon in western North Caro-

lina. Mountains

vinces designated on the map of H. L. Blomquist and D.

S. Correll2 as Northern Mountains, Southern Mountains,

and Northern Piedmont. The Jones County locality in

which var. simulans was found is in the Southern Coastal

Plain. It is northeast of Wilmii

the Atlantic Ocean and is at least two hundred miles

east of the nearest locality known in North Carolina for

Cystopteris. 3—C. V. Morton, Washington, D. C.

Club Moss Fairy Rings.—The peculiar "fairy rings"

composed of species of Lycopodium that grow on a hill-

side near Ithaca, N. Y., have been briefly described and

illustrated by A. J. Eames and L. H. McDaniels.4 The

authors compare them with similar formations by mush-

rooms. Of the four species that occur in the pasture,

three

—

Lycopodium tristachyum, L. complanatum v. fla-

belliforme, and L. obscurum—were found to form rings,

apparently because conditions were just right for unin-

terrupted growth. In some cases, growth back into the

center of the ring occurred in some branches, and inter-

locking of adjacent rings was also found. The photo-

graph was taken in October when the light-colored cones

made the rings especially conspicuous—W. H. Wagner,

Jr.

2 A County Cheek List of North Carolina Ferns and Fern Allies.

Jour. Elisha Mitchell Sci. Soc. 56 : 65. 1940.
3 Since this paper was written a paper by Dr. Bedford has come

to the writer's attention. "Range Extensions in the Flora or

North Carolina," Journ. Elisha Mitchell Sci-Soe. 68: 10.). 19d-

in which C. fragilis var. Mackenzi is reported from Jones ana

Cravens Counties. Through the kindness of Dr. Bedford, he »aa

examined the specimen cited from Graven County (Bedford 561J )•

The material is rather immature, but seems to represent var.

simulans.

Cornell Plantations 9 (1): 11, 12. 1952.
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Recent Fern Literature

Of publications on, or including, the ferns of Hawaii

National Park, the small but beautifully illustrated book-

let 1 by Park Naturalist Douglass II. Hubbard 2
is without

doubt the most attractive and easy to use for identifica-

tion.
m Mr

Horner, whose interest in Hawaiian pteridophytes ex-

tends over sixty years, is especially appreciated by those

who have enjoyed his advice and companionship in the

field. Nearly sixty species of pteridophytes are shown

in clear photographs of living leaves or whole plants, the

species represented being as diverse as the minute

"filmies" to the giant tree-ferns which so dominate the

scene in parts of Hawaii National Park. The maiden-

hair spleenwort (Asplenium trichoma nes) and the

bracken (Pteridmm aquilinum) grow in the company of

such exotic plants as the pendent adder 's-tongue (Ophio-

{jlossum pendulum), the flat-stemmed psilotum (Psilotum

complanatum), and the elephant-tongues (Elaphoglos-

sim, 4 spp.). The old Hawaiian names are used, along

with the English common names ; and the technical names

are given in a separate list at the end, following mainly

the Genera Filicum of Copeland. Naturalist Hubbard

wisely arranged together in his figures the species which

are likely to cause confusion, such as those of Sadleria.

Cibotium, and Nephrolepis* His use of living leaves

for illustrations reminds us that fern leaves are never

really flat, as we are sometimes prone to think of them,

but rather are conspicuously oriented in three dimensions

when they grow. For example, the photographs of

1 Ferns of Hawaii National Park. Douglass H. Hubbard. Ha-

waii Nature Notes 5 (1): 1-40. 52 photographs. 1952. $.50.

2 Now Associate Park Naturalist at Yosemite National Park.
3 On the page of Ophioglossum species, the word "left" was

Placed accidentally by ' € Ophioglossum petiolatum (1)" rather

than by "Ophioglossum nudicaule (2)."
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"pamoho" (Asplenhim unilaterale) and "palapalai o

kaumaapua" (Lastrea globulifera) show clearly that the

small lower pinnae are oriented in a plane nearly per-

pendicular to that of the upper pinnae. Most curious

of all are the twisted pinnae of the form of "ai" (Poly-

podium pellucidum) that occurs in dry, exposed places,

the pinnae so twisted that they cannot be
'

'
straightened

out" in pressing herbarium specimens. Appropriately,

the brilliantly colored fronds of Sadleria have been used

for the color plate on the cover. The ferns illustrated

in this small paper represent more than one-third of all

the pteridophytes known in the Hawaiian archipelago.

•Warren H. Wagner, Jr.

A New British Flora. 1—The new Flora of the British

Isles here reviewed has been a desideratum for the past

50 years, according to Prof. A. G. Tansley, who contrib-

utes a preface. It is the product of relatively young

men who have combined with their taxonomic treatment

the basic advances of genetics of the past half-century.

An illustration of this may be found in their citation of

the chromosome numbers of the different species, when

these are known (and they are mostly known in the

British species). However, the treatment follows m
general the usual pattern of floras, and chromosome

counts are not required to discriminate species or genera

fortunately.

American readers will be especially interested in a

comparative study of the number of species and in notice

of those growing both in the British Isles and the United

States. Florida is credited with 127 species,
2 Texas

with 103, Vermont and Michigan with 81. A survey of

i Flora of the British Isles, by A. E. Clapham, T. G. Tutin, and

E. F. Warburg, pp. 1-1591. 1952. Cambridge University Press,

Cambridge, England. $9.50.
2 Figures from S. F. Blake, State and Local Fern Floras of tpe

United States, Supplement I. Amer. Fern Journ. 40: 148-1 bo.

1950.
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the British pteridophytes recognized as species shows 67

species, in 22 genera (15 of these in the Polypodiaceae).

At least 46 of the British species are reported as also

found in North America, most of these within the boun-

daries of the United States. A few of these are northern

in range and reach the United States only sparingly ; a

few others show the well-known western Europe-western

North America range.

Some differences in the British fern flora are worthy

of note. There is only one Osmunda, 0. regalis, and that

has been exterminated in some parts of England by col-

lection. There is only one Botrychium, B. Lunaria.

Dryopteris cristata is very rare, and D. intermedia and

D. marginalis do not occur at all. The species of Lyco-

podium and Equisetum are rather numerous and mostly

duplicate our species. However, L. complanatum, al-

though it has been reported from England, is very doubt-

fully present. The three species of Isoetes are not known

in the United States in their typical forms, although we

have close relatives that are perhaps only varietally

distinct.

The Flora recognizes a number of hybrids, notable

among them three Aspleniophyllitis crosses between

hartVtongue and different species of spleenworts. The

little annual species Anogramma leptophyUa is an inter-

esting departure from the usual perennial character of

fern types.

American fern gardeners may be interested in obtain-

ing spores of some of the British species not found with

us. Presumably, most of them would be possible of cul-

ture in parts of this country, especially with some pro-

tection. Some of these are already available through

dealers, especially numerous varieties of the lady-fern

and of the English Polystichums. The genera Asplenium

and Dryopteris perhaps offer the best possibilities.—H.

C. Benedict.
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American Fern Society

Rkport on the Brooklyn Meeting.—The first meet-

ing of the Fern Society in 1953 took place at the Brook-

lyn Botanic Garden on February 28, with Miss Hester

Rusk as host. About 50 members and guests were pres-

ent, among the notables being Dr. Alma Stokey, Profes-

sor Emeritus of Mount Ilolyoke College.

Dr. E. T. Wherry, of the University of Pennsylvania,

spoke on Dryopteris, and pointed out the inadequacy of

external characteristics in the determination of species,

and emphasized the greater reliability of internal ana-

tomical features. Some notes were given also on prob-

lems in nomenclature.

Mrs. Fern Crane presented a paper indicating that

the size, shape, and architecture of the spores provides

valuable and often conclusive evidence for the identifica-

tion of specimens of doubtful affinities. Her paper was

illustrated by carefully hand-drawn plates, associated

with the leaves from which they were derived.

Mr. Charles Neidorf exhibited photographs of fern

leaf sections. By the use of an extended camera bellows

he obtained images on the photographic plate sever

times larger than the actual specimens, thus minimizing

the distortion often attending excessive enlargement.

There is no doubt of the adequacy of this method for

showing details of leaf and spore structure, but the su-

perb excellence of the photographs shown by Mr. >»ei-

dorf could, doubtless, not be duplicated readily by the

ordinary photographer.

Miss Clara Hires showed a wide series of spore photo-

graphs of superior quality.

Mr. Matthew J. Mann, Jr., exhibited a vivarium suit-

able for starting and raising ferns indoors, and also a

small culture of American hart's-tongue plants.
*

Dr. Clyde Feed read a paper on spores, sporangia,

al
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and indusia of the genus Dryopter is and pointed out that

some errors in the interpretation of species were due to

a lack of appreciation of environmental effects.

After the formal meeting, our President, Dr. E. C.

Benedict, showed the group through the fern house of

the Brooklyn Botanic Garden, where many unusual ferns

have long been in cultivation, largely through his own

efforts. Thirty-seven of the group then adjourned to

Manhattan for a Japanese luncheon, which did nothing

to lessen the good fellowship and enthusiasm which had

marked the more formal part of the day.
1—Victor

Schechter, The City College of New York.

Report of the Virginia Meeting.—Members of the

Fern Society met June 13 at the magnificent memorial

to Thomas Jefferson in Washington and proceeded to

Lorton, Virginia, where Dr. and Mrs. Paul Bartseh wel-

comed the crowd to "Lebanon," their glorious estate of

some 465 acres. Tn this ideal spot, trees, shrubs, flowers,

and ferns all seem to grow naturally into imposing exam-

ples of their kind. After explaining the historical as-

sociations of "Lebanon"—built before Mount Vernon

Dr. Bartseh led the party to the "fern valley." Here, a

request to see any fern native in the eastern United States

is all that is necessary; they are all here, in handsome ro-

bust examples. Dr. Bartseh knows and gives them their

requirements, and the results are extremely satisfactory.

Mrs. Bartseh served refreshments later in the delightful

study, with its vista across the Potomac River.

On June 14. the party drove south to Williamsburg,

where we were welcomed by Dr. John T. Baldwin.

Through the courtesy of William and Mary College we

were assigned accommodations in Thomas Jefferson Hall.

Dad there been no other feature of the trip, the Wil-

^urinTthe meeting, our Treaanrer, Mr -Nfnnn enlist.Ml the

500th and 501rt members of the Society, Miss Eva Bobol and Miss

Anna E. Seudder. We can now s.-t the 600 mark as a new goal.
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liamsburg part would have made it fully worth while.
• i> J »-* L-» ^^ -** ^x

of early Virginia.

Wallaceton

Swamp Canal. Dr. Baldwin had arranged for our

transportation by boat up the canal to Lake Drummond.

The ride afforded good views of the interesting plant as-

sociation on the banks. At Lake Drummond is a well-

kept picnic spot, carved out of the jungle. From here,

- » T 1 "1 J_ _ __. -*-l ^v -~1 ^ TT *"** J"V /""I O

Wherry
among gigantic black gum, red maple, and tulip trees to

some fine stands of Dryopteris celsa. Close search re-

vealed a few plants of D. separabilis (suspected of being

the hybrid D. celsa x intermedia); a plant of this was re-

moved and is now under cultivation for cytological study.

In one area there was a great display of chain fern.

Returning to the locks, we enjoyed a bountiful lunch

William

College. Later, we were transported across Lake Drum-

mond to see a somewhat different plant association.

Great Dismal Swamp is still a wild and mysterious realm

containing many interesting trees, vines, and shrubs;

a few hours are far too short to do justice to it.

In all there were 53 members and friends present on

all or part of the trip—Martha Armstrong, Miller Arm-

strong, J. T. Baldwin, Dr. and Mrs. Paul Bartsch. Mr.

W
bury, Gladys Clarke, Fern Crane, Thomas Darling

Frank Davenport, Dr. and Mrs. F. R. Fosberg, Mr. and

Mrs. Neal Gilbert, Charles Goodwin, Muriel llegwood.

Walter Herkness, James W. Johnston, Jr., Mr. and Mrs.

Allyn Loosely, Don Jenkins. Mr. and Mrs. David Lynch

and son, Mr. and Mrs. Massman. Mr. and Mrs. A. B.

McCray, Mrs. Charles Moon, Conrad Morton, Cbarles

Neidorf, Elmira Noyes, Mayrea Noyes, P. L. Rteker, t .
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H. Sargent, Bernice M. Speese, Edna Stone, Mrs. Philip

Stone, A. V. Smith, Andrew Tarrell, H. Trudell, Rebecca

Wagenar, Mr. and Mrs. David Wertman, E. T. Wherry,

and Lillian Willier.—H. S. Trudell.

Report of the Meeting in Scarsdale.—Mr. William

S. Johnston was the host for the Fern Society at his

home in Scarsdale, New York, on June 6. Eighteen

members and friends enjoyed viewing his extensive and

carefully tended fern garden—Dr. and Mrs. Benjamin

Allison, Dr. and Mrs. R. C. Benedict, Alice Bristow,

Helen Bristow, Carol Crane, Fern Crane, Ruth Hardy,

Mr. and Mrs. Norman Litchfield, Eleanor Merrell,

Charles Neidorf, Mr. Scoville, Hope Sherman Smith,

Dorothy Sterling, Miss Trueson, and Mr. Troubosky.

Report of New Canaan Meeting.—On July 20, 1953,

a group of Fern Society members paid a visit to the

New Canaan Bird Protective Society Sanctuaries. Some

46 species of ferns and fern allies were observed, and

some Dryopteris hybrids. A few species have been

planted in the areas. In the Sanctuary House an ex-

hibit wTas set up illustrating the method of raising ferns

from spores. The New Canaan Library displayed a

series of the beautiful enlargements of photographs of

ferns by Charles Neidorf and also a collection of fern

books and periodicals. Those present were R. C. Bene-

dict, Mrs. George W. Blood and Miss Blood, Leonard J.

Bradley, Alice A. Bristow, Helen G. Bristow, Mortimer

F. Brown, Laura A. East, Mr. and Mrs. Stanley 0.

Grierson, Ruth W. Hardy, Richard P. Holloway, Mr.

and Mrs. Norman Litchfield, Harry Logan, Charles Nei-

dorf, Anna E. Scudder, Eve Sobol, Mrs. Hope Sherman

Smith, and Myra Valentine.

Proposed Meeting in October.—Saturday, October

24th has been set as the date for a meeting of the Fern

Society at Short Hills-Millburn, N. J., two communi-
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ties without any obvious dividing line, not far from New

York City. The first part of the meeting, beginning at

1 :30, will be held at the greenhouses of Mr. J. F. An-

derson, Short Hills. Mr. Anderson has been growing

ferns from spores for fifty-five years. Nearly fifty years

ago, many nurserymen were in the business of raising a

variety of tropical fern species for use in the then very

popular fern dish culture. Special cut glass and silver

dishes were designed to hold small assemblages of such

ferns, perhaps with a small palm as the center. Of a sud-

den, the demand fell off
;
growers generally gave up the

culture, but Mr. Anderson continued it because he loved

working with these plants and has made a success of

this specialized field. His daughter, Mrs. Dale Oechler,

a member of the Fern Society, is associated with him in

the business. They grow about one hundred species of

tropical and subtropical ferns.

The meeting will be continued at the home and labora-

tory of Miss Clara S. Hires in Millburn. Since 1929,

Miss Hires has been successfully starting ferns, orchids

and other difficult seedlings on nutrient media under

sterile conditions, and shipping them to college labora-

tories and growers in many parts of the world. The

necessity of recognizing spores received for germination,

at times incorrectlv labelled, resulted in her keen in-

terest not only in spore germination research but also m
spore identification. Remarkable microphotographs of

spores will be shown, and some motion pictures of spores

slowly rotating to show all sides. Please advise Miss

Hires, 152 Glen Avenue, Millburn, New Jersey, if you

plan to attend either or both parts of the meeting.

Mr. John D. Lovis, Department of Botany, The Uni-^

versity, Leeds 2, Yorkshire, England, is working on the

races of Asplenhm Trichomanes, and wishes spores of

that species from localities anywhere in North America.
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New Members

Prof. John Baldwin, College of William and Mary, Williamsburg,

Virginia

M r. Peter Borree, 22303 Lemon Avenue, Hayward, Calif.

Dr. Donald F. M. Brown, 3575 North Dixboro Eoad, Route 5,

Ann Arbor, Michigan

Mrs. Edward IT. Cotton, Br., 38 Round Hill, Northampton, Mass.

Miss Dorothy L. Crandall, Randolph-Macon Woman's College, Box

278, Lynchburg, Virginia

Miss Ann C. Gilbert, 238 East 31st Street, Brooklyn 26, N. Y.

Mrs. Martin Goldwasser, 24 Willow Street, Brooklyn 2, N. Y.

Mr. Frank Lamoreaux, 209 Clifford Street, Newark 5, N. J.

Mrs. W. S. Learned, 404 Riverside Drive, New York 25, N. Y.

Mr. Harry Logan, Whitney Street, Westport, Connecticut

Mrs. Orville Matthews, Hot Springs, Virginia

Capt. Albert L. Prosser, Box H, Springvale, Maine

Mr. Robert Safferman, 201 Linden Boulevard, Brooklyn 26, N. Y.

Miss Lillian E. Willier, 320 Sheridan Street, N. W., Washington,

D. C.

Mrs. R. J. Wilson, 4620 Evergreen Drive, Port Arthur, Texas

Changes of Address

Miss Gladys Clarke, 8211 Flower Avenue, Takoma Park 12, Md.

Mr. Lloyd C. Crawford, Route E, Box A-l, Evergreen, Alabama

Mr. R. A. Doray, 2 Orchard Street, Greenfield, Massachusetts
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Salute to Our Charter Members

Donovan S. Correll

As the year 1953 comes to a close, we, the members of

the American Pern Society, can look back with pride

on the 60 years of its existence. From its humble be-

ginning of nineteen members, who circulated written

notes by mail to one another, the Society has gradually

grown and matured through the years to its present-day

large membership, that is informed by an excellent Jour-

nal with world-wide reputation and circulation. Among
its members can be, and are, counted preeminent scholars

of pteridology and serious amateur students of ferns as

well as a host of just "fern lovers" who from the sheer

joy of seeing and working with ferns gain some of life's

most pleasant moments. We are grateful that as this

sixtieth year comes to a close we have with us still two

of our charter members—Campbell E. Waters, of Wash-

ington, D. C. and Elmira E. Noyes, of Norfolk, Virginia.

It is these two illustrious members whom their fellow-

members salute today

!

Dr. Campbell Easter Waters wras born in Baltimore

County, Maryland, on September 14, 1872. His educa-

tion in Baltimore culmiimted in 1899 when he received

the degree of Ph.D. in chemistry from The Johns Hop-

kins University. While at the University he was the

recipient of various scholarships. Although he did work

in mineralogy and botany he did his major work in

chemistry under Dr. Ira Remsen, one of the five original

[Volume 43, No. 3, of the Journal, pp. 97-136, was issued Oc-
tober 1, 1953]
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professors at the University. In 1900 he went to Storrs,

Connecticut, as professor of chemistry and physics in the

Agricultural College of that state for one year. He
then returned to Baltimore to teach chemistry at The
Johns Hopkins University and assist Dr. Remsen in

editing the American Chemical Journal. In the latter

capacity Dr. Waters developed an acute ability for good

writing and meticulous editing which has constantly

revealed itself in his many published papers and care-

fully prepared letters. In 1904 he moved to Washing-
ton, D. C, to work in the National Bureau of Standards

from which agency he retired in 1942 after 38 years of

exceptional service. At the time of his retirement Dr.

Waters was Assistant Chief Chemist of the Bureau.

In May, 1951, a professional colleague of Dr. Waters

wrote of him, 1 l
' In spite of the fact that his major work

is in the organic field, he has a reputation as an inor-

ganic analyst and is noted for his share in the develop-

ment of the standard cell. His early work at the Bureau
on inks, plastics, rubber, petroleum products, paper,

and textiles laid the foundation for a rapidly expand-

ing program during and after the First World War. By
the time of the Second World War this work had ex-

panded far beyond the confines of his own section or

division. This must be a source of satisfaction to him.

Dr. Waters served as president of the Chemical Society

of Washington in 1913.

"His professional associates refer to Dr. Waters as a

chemist, more particularly an organic chemist, but those

who know him best might with almost equal propriety

refer to him as a naturalist. He most certainly is a

botanist. ... He also has a remarkable knowledge of birds,

minerals, geology, and meteorological phenomena.

Dr. Waters first became interested in ferns in 1888,

five years before the formal organization of what later

1 The Capital Chemist, p. 120.

1

1
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became known as the American Fern Society. It was

in this year that as a lad of sixteen he was spending the

summer at the little village of Birmingham, Pennsyl-

vania, while across the Juniata River from Birmingham

a Miss Davis, who had studied under Asa Gray, taught

in the local seminary. It was Miss Davis' habit to take

the local children for long walks in the nearby fields

and forests to identify ferns and other plants, and

through these pleasant walks young Campbell developed

a life-long interest in ferns. As he later wrote :

2 "
. . . a

botanist friend showed me that it was possible to become

acquainted with the ferns and wild flowers without the

tiresome school lessons in botany over which my sisters

groaned. } '

Several years later, in 1890, while a student at the

City College of Baltimore he was spending his Saturdays

diligently searching the Maryland countryside for

unique fern localities alone or with other members of

the newly formed Agassiz Society. He regrets that the

Loch Raven dam, supplying Baltimore with water,

flooded many of his favorite haunts, such as two locali-

ties for the Ostrich Fern (Pteretis pensylvanica) and

stations for the Running Clubmoss (Lycopodium cla-

vatum) and Narrow-leaved Spleenwort (Diplazium pyc-

nocarpon). What he considers to be his most unique

and significant discovery was the finding of a glandular

variety of the Cinnamon-fern (Osmunda cinnamomea
var. glandulosa Waters) on the Coastal Plain at Glen

Burnie, Maryland.

Considering his early and continued interest in ferns,

it was to be expected that he should answer Willard N-

Clute's advertisement for interested students of ferns

to form the Linnaean Fern Chapter of the Agassiz As-

sociation devoted primarily to the study of ferns and

2 Amer. Fern Journ. 11: 16. 1921.
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fern allies. Keminiscing in later years regarding this

major incident in his fern career, Dr. Waters wrote:3

"In 1893 my qualifications for membership in the

nascent Fern Chapter of the Agassiz Society were not

great, and it never entered my head that so many years

later [1921] my fingers would be busy tapping out these

reminiscences. My one fear then was that Mr. Clute

might not accept my application for membership . .
."

His fears proved groundless and, in 1893, when he was
just completing his freshman year at The Johns Hopkins
University, he became a charter member when he joined

this forerunner of the American Fern Society, along

with eighteen others. In 1895, he was elected Secretary

of the Chapter, and in 1896 was elected President, an
office he held in 1897 and 1898.

In 1903, a photograph of young Waters was pub-
lished in volume eleven of the Fern Bulletin, along with
a brief sketch (by B. D. Gilbert) of his early activities

in the field of ferns. Dr. Waters had just published his

monumental book entitled "Ferns," which remains to-

day an authoritative work on these plants in the north-

eastern United States. It was the first book on ferns to

be illustrated by photographs of typical fronds, and
especially, by enlarged photographs of the sori of the

different genera. Gilbert wrote at that time: "For a

young man, Dr. Waters has certainly accomplished a

deal of work, and made an honorable name for himself

both in chemistry and botany, and his career still lies

before him." The wisdom of this prophecy was amply

proved as the years passed.

In a letter of March 11, 1952 addressed to our Presi-

dent, Dr. R. C. Benedict, Dr. Waters writes :

*

' The Fern

Society has certainly prospered, and to an extent that

none of us could have anticipated. I hope you will be

successful in your attempt to stimulate field meetings.

3 Amer. Fern Journ. 11: 17. 1921.
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. . . In after years most of my botanizing was done with-

out companionship, but there was so much for me to see,

that I was not lonely in the woods. Only once did I

have a scare, and that for only a moment or two. I

leaned over to pick up something, and felt something

running up my back. Naturally it startled me, until

I realized that an orange had rolled from one end of my
vasculum to the other ! The vasculum was on my back,

of course.

"

Although, as Dr. Waters says, most of his time in the

field was spent alone tliis was not always so. Some of

his friends came to know him well and to appreciate his

fine qualities. One of these intimate friends later

wrote :

4 '

' His actions are guided by a sense of propriety,

rather than expediency. If a thing is proper, he can

be expected to do it ; if it is not proper, he will not do it.

He would rather fish than eat. He would rather go

without a meal than be late for it. He has a sense of

humor, which often manifests itself in the form of a

pun. He has been known to write poetry, and would
rather say 'Cercis canadensis' than 'Judas tree' or

' redbud.
' His conversation is always interesting, never

trifling. Those of us who visit him in his home always

come away with a feeling of mental refreshment.

Unfortunately, as the years advance they are not at-

tended solely with eminent success in the laboratory and
high moments of pleasure in the field, but age also grad-

ually takes its toll. Today, at 81 years of age, Camp-
bell Waters is confined to his bed with a broken knee-cap.

His greatest misfortune, however, developed severa 1 years

ago when his eyesight gradually failed him to the extent

that he was forced to give up his beloved field trips.

Today, though unable to wander afield, he has sight

enough left to read some and to carry on a vigorous

7 >

4 The Capital Chemist 1: 120. 1951.
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correspondence with his children to whom he is ex-

tremely devoted. He and Mrs. Waters are cheery com-

panions and a visit with them can be a highlight in any-

one's life.

At the suggestion of Dr. Benedict, Miss Elmira Xoyes

wrote and forwarded the following account of her sixty

years in the American Fern Society, which is here pub-

lished as it was received.

"Probably the first ferns I remember were a large

colony of Onoclea Struthiopteris, growing on 'The Is-

land' at Fort Edward, N. Y. Individual fronds were

as tall as I, who was then seven years old. They were

the largest native ferns I have ever known.

"In 1893, after the charter members formed the Fern

Chapter, my father enrolled me. Since I was only ten

and a half years old, it was really my father who
joined and for several years he was the one who car-

ried on correspondence and did whatever was done in

my name. I do not know when membership lists began

crediting me with being a charter member. The point

is, I was not, although my membership began the same

year. 5

"My grandfather was a well known mineralogist, a

botanist too. We have his Gray's Manual of Botany

inscribed to him by Asa Gray himself.

"In 1871, my father began making marginal notes in

his own copy of Gray. The notes occur from begin-

ning to end, showing the plants analyzed and noting

where and when specimens were collected. The places

range through ten states from Tallequah, Indian Terri-

tory, to the Eastern Seaboard, and the dates from 1871

through 1922, two years before his death. He was un-

doubtedly a botanist. My Gray attests no such devotion

5 Miss Noyes was later voted a charter member by the Council.

DSC.
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to botany, for I have been only an intermittent amateur

botanist.

"When I joined the Fern Society, I was a child inter-

ested in plants. My sister, seven years my junior, and

I were glibly calling many plants by their botanical

names, which were the names we heard.

"Rambles in the country and woods, gathering wild

flowers and observing the beauties and wonders of na-

ture, were a part of our family living and are among

my earliest memories. The flowers brought home were

traced and named by my mother and father in a session

with Gray's Botany, then used to deck the house. If

there were not already herbarium specimens some were

pressed. My father made me a small press like his

and I pressed specimens of my own.

"There were many interesting places to walk about

Lewistown, Pa., and a wealth of wild flowers, ferns,

and mushrooms to be gathered, but the family was ham-

pered with two small children less than four years old.

The baby carriage could be pushed easily enough along

the turnpike into the country, but the 1893 models were

cumbersome affairs, impossible to use on cross country

rambles. My father made a two-wheeled 'go-cart,' a

thin«- unknown then, but which resembled a modern

stroller. The go-cart could and did go ai

and down hills and ravines, over fields and through the

woods.

"The rocks in the woods about Lewistown were

clothed in Pohipoclimn vulgare and Camptosoni.s rhizo-

phyllus and Pellaea atropurpurea, which we called

Pteris. My small sister wrote about a 'Terras' in one of

her earliest letters. I was naturally intrigued with th.

walking fern, searching at every opportunity for plants

that had made a step and was ecstatic if I found one

that had stepped twice. Another fern I learned and

V\V
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associate with Lewistown is Osmunda Claytoniana. Sev-

eral of these had been transplanted to our yard.
i 4We Ferns were

close at hand. Across the street from where we lived

first was an old Colonial Church, Trinity. Its church

was surrounded with a very old brick wall, which

was the habitat of three varieties of ferns, the already

familiar Pcllaea and two Aspleniums—ebeneum and

Trichomanes. Furthermore, on some of the street trees

(elms) at that corner were colonies of Polypodium in-

canum. The latter was also discovered, growing on the

hip roof of an old house, in another part of the city.

This fern was interesting to watch, so brown and with-

dry

rams.
i LA short walk over two footbridges brought us to a

most beautiful pine woods, back of the Naval Hospital.

There wild flowers grew, even arbutus, so scarce in this

locality, and colonies of Dryopteris noveboracensis y
to us

the hospital fern.

The country hereabouts is flat and there were lovely

walks and woods in all land directions. The glistening

oyster shell roads had deep ditches on either side, where

wild growth was almost tropical and the royal and cin-

namon ferns made magnificent specimens.

"When we wished to go farther afield, we rode to the

end of a streetcar line and began our walk from there.

The end of every line both in Portsmouth and Norfolk

was a sparsely settled area with open country beyond.

It is quite different now—bus lines terminate in housing

developments and beyond are the homes of those who
have their own means of transportation.

"I think we took advantage of the privileges of mem-
bership in the Fern Society. I have already mentioned

correspondence, which my father carried on. The names
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Mr. Clute. Mr
are very familiar. Of course we collected specimens for

my herbarium, which was started with sheets my father

turned over to me. I was very proud of my ' Herbarium

of Elniira E. Noyes' labels. Extra specimens were col-

lected for distribution to society members and for ex-

change, which added unfamiliar and interesting speci-

mens to my collection.

"In 1897, I acted as 'Judge of Elections.' Though

there were 74 names on the membership list only 14

votes were cast. Will R. Maxon and C. E. Waters were

the nominees for president and the vote was a tie, which

the Executive Council decided in favor of Mr. Waters.
'

' The only member of the Society I ever met was Mr.

Maxon. On a one day visit to Washington, my mother

Mr M\

mother carried on most of the conversation, because I

was just a shy high school student. Mr. Maxon was won-

derful and showed us sheets of rare ferns. I have re-

membered the visit as a high light of my Fern Society

experiences.

"One spring, 1895 or 96, quite on my own, I trans-

planted and brought into the house a dormant Osmunda

cinnamonea and proceeded to observe its development,

recording for each frond the inches of growth each date.

The data quite filled the small notebook I used for the

findings and impressed me deeply with the miracle of

growth.
.

.

corner

and if we moved, the ferns moved too. We have, in our

garden now, a Cystopteris descended from plants I sent

back from Kansas in 1902-03, that has been moved five

times. We have a maiden-hair brought from the Vir-

ginia mountains that delighted us with its beauty for

twenty years. Our Osmundas are very handsome. It
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must be nearly thirty years since we brought them in

from some roadside ditch. In my botany I find a list of

sixteen ferns and fern allies that we found in earlier days

in this area. We have only a few of them represented

in our garden.

"In 1918 we were forced to move into an apartment

that was much too small to allow each member of the

family as much room as they had had for their collec-

tions. Many My
ium was sent to the Fern Society. My father's collec-

tion of grasses and other plants went to the Smithsonian

and the period of herbariums was closed.

"Two wars have changed the Norfolk-Portsmouth

area. One has to go much farther to get into the country

and we are older. An automobile is more cumbersome

than an 1893 baby carriage and wre don't get into the

woods.

"Through the years I have especially enjoyed the

shorter notes in the Journal and occasionally had the

thought of contributing some observations, but nothing

ever went beyond that 'thinking of doing it' stage. I

have written this at the suggestion of Dr. Benedict.

Some of my fern names may not accord with present

nomenclature, but I have done no systematic work with

ferns for many years and so must just be considered a

plain fern lover."

Botanical Bibliography of Campbell E. Waters
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The ejection of fern spores. Asa Gray Bull. 5: 88-89. 1897.
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Fern stems. Fern Bull. 7: 92-94. 1899.
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Ferns of a New Guinea Gully

L. J. Brass

"New Guinea is the paradise of ferns/' wrote Carl

Christensen in 1936,
1 and added, "The number of species

occurring there is probably not far from 2000, the island

thus far surpassing all other countries.
'

' At that time

Christensen described 40 new species and the new genus

Papuapteris from collections I made on the first Arch-

bold expedition to New Guinea in 1933-1934. My col-

lections from two subsequent Archbold expeditions—in

the Territory of Papua in 1936-1937 and Dutch New

Guinea in 1938-1939—have yielded 118 new species and

the new genus Lepidocaulon described by Professor E. B.

Copeland in various papers, and in addition a number of

new records for the island of species previously known

from other parts of Malaysia. Substantial contributions

to the total of known species have been made by others in

recent years, but by far the greater part of New Guinea

remains quite untouched by botanical collectors. As early

as 1934, according to Lam,2 970 species of Pteridophyta,

including 597 endemic species, were known from the

mainland mid adjacent islands.

New Guinea should be thought of as a great, diversified

country rather than a mere island. Measuring 1500

miles in length and 450 in maximum width, its area of

about 312,000 square miles is not much less than that of

California, Oregon, and Washington combined and the

high mountains of these states fall short by 2000 feet

of the altitude of 16,500-foot Mount Carstensz in Dutch

New Guinea. Carstensz, 4 degrees below the equator,

is permanently capped with snow, as are five other emi-

nences of the central range in the Dutch-owned western

half of the country. Eastwards, in the United Nations

i Brittonia, 2 (4) : 265-317. 1936.
sBlumea, 1: 115-159. 1934.
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Trust Territory and the Australian Territory of Papua,
the great mountain-backbone is almost equally grand,
but the 15,400-foot peak of Mount Wilhelm, in the Trust

Territory, is only lofty enough to be temporarily covered

with snow on its upper levels.

The habitats of New Guinea's higher altitudes do not

contribute greatly to its wealth of ferns. The severe

climate would lead one to expect this. There are few
fern species between the nival zone and the upper limits

of the subalpine forests. In my highest collecting, at

about 14,350 feet on snow-capped Mount Wilhelmina in

the Snow Mountains of Dutch New Guinea, I saw no

ferns on the rocky alpine grassland slopes, and only 19

species of 14 genera were found in the downward exten-

sion of the grasslands to about 10,500 feet at Lake Hab-

bema on the northern slopes of the range. These figures

apply only to grassland and saxicolous species. A very

much richer fern flora of the forests, diminishing rapidly

with increasing altitude, extended up to tree limit at

around 13,300 feet

I have proposed the following preliminary classifica-

tion of the major plant communities of New Guinea. 3

The altitudes given, other than for the savanna and sa-

vanna forest, are those between which the communities

were observed on the Arelibold expeditions:

Savanna and savanna forest

Monsoon forest

Rain forest

Mid mountain forest

Beech forest4

Mossy forest

Subalpine forest

Alpine grassland

0-1 700 m. (0-5600 ft.)

0- 450m. (0-1500 ft.)

0-2400 m. (0-7900 ft.)

480-2350 m. ( 1(500-7700 ft.)

850-3100 m. (2800-10,200 ft.)

ir>i 10-3200 m. (4iHiO-10,500 ft.)

:;on0-4050 ,n. (9850-13,300 ft).

2900 m. up to permanent snow

line (9500 ft. upwards)

3 Journ. Am. Arb. 22: 271-295, 297-342- 1941.
4 Better called Antarctic beech forest. The dominant trees are

species of Nothofagtts.
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Beginning with the coast, we find a very few epiphytic

ferns in the mangrove swamps, and Acrostichum aureum

rooting on the banks of mangrove creeks and in other

saline habitats. In the seasonally dry Eucalyptus-Tris-

tania-Melaleuca savannas and savanna forests occurring

on lowlands and lower mountains in some eastern and

southern areas and occupying perhaps 3 to 4 per cent of

the total area of the country, there are as few ferns, or

fewer, in individuals and species, as on the alpine heights.

The mixed rain forests which cover by far the greater

part of the country, lowland and mountain, and reach

highest in moist and sheltered valleys and ravines, vary

from poor to very rich in their fern population in ac-

cordance with local climatic conditions. The mid-moun-

tain forests of evergreen oaks (Quercus s. I.) and Casta-

nopsis, developed on relatively dry slopes and spur

ridges between upthrust extensions of the rain forest,

are as a rule poor in variety of ferns, though ground

cover may be largely of course species of the genera

Diplazium, Synrjramma, Oleandra, and Nephrolepis

The lower edges of the mid-mountain forests mark, gen-

erally, the lower limits of the daily cloud banks which

settle on the mountains early in the afternoon. Above

this zone are "mossy forests" of various kinds.

Mossy forest is a loose term convenient for a non-

botanical climber of the mountains, but in the classifica-

tion given above it is restricted to forests dominated

largely by Xanthomyrtus and Phyllocladus. I have col-

lected in "mossy forest" at an altitude of only 300 feet

in the foothills of the upper Fly River area, in Papua.

This was rain-forest, developed in a climate presumably

wTet throughout the year and certainly rainy, and often

misty, when we were there in June and July, 1936, on

the second Aivhbold expedition. Even in writings de-
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scriptive of the New Guinea vegetation the mossy forest

may be anything from sueh mixed tropical rain-forest of

climatically wet and cloudy foothills on up to the sub-

alpine forest of Podocarpus, Llboccdrus, and Vaccinium.

The mossy rain forests of the upper Fly, incidentally,

were not especially rich in ferns. The altitude was too

low for a teeming representation of these plants.

The richest locality I have seen for ferns, in New

Guinea or elsewhere, was in the vicinity of a camp of

the third Archbold expedition at 5900 feet in the moun-

tains west of the Middle [denburg Kiver, in Dutch New

Guinea. This "1800 m. Camp" was in heavily mossed

beech forest on the crest of a ridge. We were there in

the wet season, in January, 1939. Clouds rising from

the wide lowlands of the Idenburg valley usually misted

in the ridge-top after 8 or 9 o'clock in the morning, and

every day brought a driving drizzle or heavier falls of

rain. Centigrade temperatures in camp were 17.0-20.5

maximum, 10.0-13.5 minimum.

Working generally in bad weather, in 18 mornings in

the field I colled ed 226 species of vascular plants that

have been determined and 137 numbers which still await

identification. Fifty-eight of these species, among them

23 of the 116 ferns, nave been described as new. And

canopy trees were left largely for the attention of Mr.

Chr. Versteegh, who. in collecting botanical vouchers for

samples for the Netherlands Indies Forestry Institute,

brought 12 more new species to botanical knowledge.

No less than ii-1 of my species of ferns from this locality,

including 13 previously unknown, were collected in a

gully on the south or leeward side of the ridge on which

we camped. As far as I followed it, down to about 5000

feet in a distance of about 1000 yards, the gully dropped

steeply between spur ridges clothed with moderately

mossed beech forest in which oaks appeared on the
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broader and more gently sloping crests. Mixed rain-

forest occupied the lower slopes and the bottom of the

gully up to the 5850-foot level, where we drew our camp
water from the head of a small stream. Though fre-

quently cloud-shadowed, the gully for the most part was

below the zone of daily mists.

Being handy to camp, this Fern Gully was reserved for

collecting in especially bad weather, for parts of days

left over from attending to accumulations of specimens

in camp, or for mornings when I was chemical-sick after

developing photographs in the darkness of my tent. It

was a bounteous place from which I knew my drying

ovens could be filled in short time. And from the very

nature of my "off days" collecting in it, between forays

generally farther afield, I did not take from the Fern
Gully species I was sure I had from other parts of the

camp area. The total number of ferns present must
have been considerably greater than the 64 which were

gathered.

Five species of tree-ferns (Cyathea), four of them
new, grew in the gully. Exceeding all the local ferns

in size, though short in its thick trunk, was Marat tia

coronata, conspicuous here under broken canopy, and in

old windfall openings in gullies up to 9200 feet on the

Snow Mountains, presumably as a rain-forest element.

For beauty of form none could approach the delicately

dissected ground species Leptopteris alpina var. major
and Orthiopteris trichophylla, spreading graceful fronds

two to three feet high in the forest undergrowth.
Collected from the gully were :

5

5 Abbreviations applying to the gully: T, terrestrial; E, epi-
phytic; a, abundant; p, plentiful; c, common; f, frequent; u, un-
common; r, rare. Personally observed occurrence elsewhere in

New Guinea: BP, rain forest; MMP, mid-mountain forest; BF,
beech forest; MF, mossy forest; SAP, subalpine forest. Altitudes
preceded by ? are recorded in literature without reference to rec-
ognizable plant communities.
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Tc Acrophorus stipellatus (Wall.)

Moore SAF 10,600 ft.

Ec Asplenimn aerdbryum Christ RF 160-5300 ft.

Ec " amboinense Willd. RF 300-7900 ft.

Ep < ' bipitnuitifidum Baker RF 3900-MF 9400 ft.

Ep " Cromwellianum

Rosenst. RF 2800-BF 7550 ft.

Ec " elliptic inn (Foe)

Copel. RF 0-7200 ft.

Ec "
ficifolium Goldm.

Ea, T " insitieum Brack.

Tu c * normale Don MMF 4100-5800 ft.

T " scaiuh nsJ.Sm. RF 500-4000 ft.

E " Schnitzel Brause BF 7100 ft.

Tc Athyrium acrocarpum (Rosenst.)

Coi)el.

Tc tl latilobum Copel.,

sp. nov. RF 2800-4000 ft.

Tc " s<{ uamuli (/cram

(Rosenst.: Hieron.)

Copel. RF 2800-4000 ft.

Tf Blechn urn deorso-lobatum Brause f 6800-BF 9200 ft.

Eo Ctenopteris < ximia Copel.

E " integripaleata Copel.,

sp. nov.

Tc Cyathea horridula Copel., gp. nov.

Tr i€ pachijrhachisCoj)el.,

sp. nov.

T i i parva Copel., sp. nov.

To * ' (juadripinnatifida

Copel., sj». nov.

Tc ' i Rosenstachii Brause f 4265 ft.

Tr Dulinnochldt na truncal ula

(Swartz) J. Smith. f 1000-3000 ft.

Tc Bryoptt i is cam scens (Blume)

C. Chr. var. novo-

guinet a sis Brause

T " Cesatiana C. Chr. RF 2800-MMF 4100 ft

T " gracilcsccns (Blume)

Kuntze

Tf " HunsteinianaBT&xm 14400 ft.

Tf " paripmnata Copel.,

sp. nov.
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Ef Dryopteris sub nigra Brause ? 5900-7100 ft.

T " truncata (Poir.)

Kuntze EF 4100 ft.

Tc " vestif/iata Copel.,

sp. nov.

Ec Goniophlebium deniersum
(Brause) Copel. MF 7900 ft.

Ef Grammlt is subrepanda (Brause)

Copel. RF 3900-SAF 10,600 ft.

E Hisfiopteris estipulata v. A. v. R. ? 8100 ft.

Ep Hymenoh pis novofjnineensis

(Rosenst.) Copel.
, BF 5700-RF 7200 ft.

Te Leptopteris alpina (Baker) C.

Chr. var. major Rosenst. RF 3900 ft.

Tc, Ef Lindsaea marginata Brause RF 2800-5700 ft.

To microxtff/ia Copel. ? 1000-3300 ft.

Eo Lom agramma articulata (J.

Smith) Copel.

E Loxogra in me vittariiformis

(Rosenst.) C. Chr. RF 7900 ft.

Tc MaraUia corovafa Copel., sp. nov. BF 7550-9200 ft.

To '

' Brassii Copel., sp. nov.

Ec Mecodium badium (H. & G.)

Copel.

E " imbricatum (Blume)

Copel. rF 2800-SAF 10,600 ft

Ea (f EeinwardtU (v. d.

Bosch) CopeL RF 7200ft.
E Mi ngium rub ellurn (Rosenst.)

Copel. RF 4000-SAF 11,100 ft

E Nephrol pis acuminata (Houtt.)

Kul.n RF 4100 ft.

E ' i Lauterbarh ii Christ RF 2800-BF 7500 ft.

Ep Oleandra Sibbaldii Grev. RF 7200 ft.

Tp Orthiopteris minor (Hoch.)

Copel. RF 4000 ft.

Tf " clrufnrioidrs (Baker) RF 2300 ft.

Copel.

Ta ' (
tricliophijlla Copel.,

sp. nov.

T Pac.sla Lamiana v. A. v. R. f 7000-8 1 00 ft.

Ef Pleuromanes retusum Cop<i.,

sp. nov.
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Eo Polypodium albidosquamatum Bl. RF 2800-SAF 10,600 ft.

Ec '

'

plebiscopu m Baker RF 5250-BF 5900 ft.

E " polysorum , Brause EF 2800-3900 ft.

Er ' ( scolopt ndria Burm. RF 0-BF 9200 ft.

E Prosaptia A rchboldii Copel.,

sp. nov.

T Pteris sp.

Tf Selenodesw in m obsen rum

(Blume) Copcl. RF 1900-4100 ft.

Tf Syngramma Hoolceri C. Chr. RF 1500-MMF 4100 ft.

To Tectaria crenata Copel. RF 500-3600 ft.

Ta Vandenboschia maxima (Blume) BF 7000-RF 7900 ft.

Copel.

Whatever the controlling factors in the altitudinal dis-

tribution of ferns in New Guinea may be, it is clear on

consideration of the list of species collected in the Fern

Gully that more is involved than the physiological in-

fluences of mere altitude. It would appear, too, that in

the main the influences at work are those which deter-

mine the local and country-wide range of the recogniz-

able dominants of the major plant communities in which

the ferns occur. These major communities may be re-

garded as "belts," but they are extremely zig-zag on

the mountains.

The fern species listed as occurring in the gully be-

tween altitudes of about 5000 and 5850 feet range in

other collections of mine from sea level to 11,000 feet

in New Guinea. Restricting the field virtually to my

personal observations and recognition of the major

plant communities, and eliminating the substantial num-

ber of new species which are known only from the Fern

Gully at the present time and species not previously col-

lected by me, there remain 32 species either restricted

to rain-forest or found elsewhere in this type of forest

Nineteen species, 12 of them epiphytes, were found else-

where in other types of forest, but only 6 of them solely

in other types of forest. A rain-forest facies was most
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pronounced in an abundant terrestrial fern flora present

under open to semi-open canopy conditions in the bottom

of the gully. Exceeding all other species in altitudinal

range, however, were epiphytic Asplenium ellipticum

and Polypodium scolopatdria, found from sea-level to

7200 and 9200 feet, respectively, in association with up-

thrust extensions of characteristic rain-forest elements

such as Syzyyium, Garcivia, and Laportea, which occur

only in the shelter of gullies and ravines at the upper-

most limit of their range.

Ferns whieh may be considered higher-altitude ele-

ments and not properly belonging in the rain forest of

the gully include the epiphytes Grammitis subrepanda,

Ctenopteris eximia, C. integrifolia and Prosaptia Arch-

boldii, members of genera characteristic of the mossy,

misty upper forest zones. These elements spilled down

into the gully from neighboring mossy beech forest,

while the rain-forest elements climbed into it in greater

strength from lower levels.

The Fern Gully may be taken to illustrate wider per-

sonal observations wrhich are not discussed in detail

here, but seem to show that: (1) in New Guinea specific

ferns generally are as much a part of the major plant

communities as are the dominants and other characteriz-

ing plants of the assemblages in which they occur; (2)

the mixed rain forests, which greatly predominate in

area in the country, and have the greatest range alti-

tudinally, are the richest community of all in ferns; (3)

the Fern Gully is situated in a middle-altitude zone of

interlacing major communities in which, throughout the

country, the greatest spawning of endemic plant species

occurs; and (4) Carl Christenseirs estimate of 2000 fern

species for New Guinea may have to be revised upwards

long before examination of the country by botanical ex-

plorers nears completion.

Archbold Biological Statiox. Lake Placid, Florida
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Spore Studies in Dryopteris, I

Fern AVard Crane

Palynology, 1 a new term used currently to denote the

study of pollen and spores, is becoming an increasingly

significant branch of science. During recent years ex-

tensive research has been concerned with pollen identi-

fication relative to hay fever problems. 2 Erdtman3 has

combined applied palynology and plant taxonomy in a

study of the angiosperms. Distribution of an earlier

vegetation can be plotted when the pollen grains and

spores found in bogs and glacial till are identified.

McVaugh4 has described the diagnostic differences be-

tween spores of a few eastern ferns. One of the few

botanists to carry out investigations that relate spore

morphology to the taxonomy of ferns is Reed.5 His

photographs of spores of numerous genera show many

features, but they do not bring out certain details of

sculpture as well as drawings can portray them.

Since plants can be identified by their pollen -rains

or spores, a thorough knowledge of the morphology of

these microscopic structures is essential. In 1950, the

author6 gave a report at the Cleveland meeting of the

A.A.A.S. describing spore studies of some dryopterids.

Marked differences between spores'of Dryopteris, Tkelyp-

tcris, and Phegopteris were illustrated. The present

i Erdtman, G. Pollen Morphology and Plant Taxonomy. An-

giosperms. The Chronica Botaniea Company, p. 3. 1952.

2 Wodebouse, B, P. Pollen Grains. Their structure, Identifi-

cation, and Significance in Science and Medicine. McGraw-Hill

Book Co., Inc., New York. 1935.

3 Op. cit.

* McVaugh, Rogers. Spores of Some Northeastern Ferns.

Amer. Kern Journ. 25: 73-85. 1935.

»Beed, Clyde. Comparative Morphology of Spores in Ferns

and its Relationship to Taxonomy. Ph.D. TfaesiB, Harvard, 1942.

6 As Beaearch Assistant, Mistaire Laboratories, MilUmrn, N. J.
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work7 was begun during the summer of 1952 ou entirely

new material collected for or by the author or borrowed

from herbaria.

The genus Dryopteris, in restricted delimitation ex-

cluding Tkelypteris and Phegopteris, comprises species

of world-wide distribution. Among the species found

in the United States there are some which are readily

differentiated by gross characters, and others about

which there is a considerable difference of opinion. Most

of these species are reported to hybridize and these puta-

tive hybrids offer puzzling problems when only macro-

scopic characters are used. In such hybrids, spore ster-

ility has usually been associated. On the other hand,

some specimens showing perfect spores have been inter-

preted as hybrids. Even when specimens of two recog-

nized species appear to grade into one another, the spores

are uniformly distinctive.

The purpose of this paper is to show what bearing

spore studies of Dryopteris may have on the discrimina-

tion of species and hybrids. The following ferns with

their spores are described and illustrated: Dryopteris

dintoniana; D. cristate; D. goldiam; D. spinulosa com-

plex; D. celsa; D. dintomam x cristata; and forms of

doubtful identification in the spinulosa complex, both

hybrid and non-hybrid.

In the course of study many fronds of each species

were observed. For uniformity and comparability only

dried fruiting leaves were used. Permanent slides for

each specimen were made from generous samplings ot

spores, employing the medium Permount. Since a ma-

t This study waa finaneed by grante-m-aid^J^jjjjg?^
Sigma Xi and the Penrose Fund of the Amencan I hilwoplucal

Society.
.

«TATF 10 T Dryopteris Cli vtoniana, Crane 5142, Sprixg-

DaS;
V"

J.tlLD ( ix.vrA, xo. 5285 , FoxHo^^r P •:

III. D. Goldiana, no. 5-272, BBATTO*, Q'kbec; IV. D. ce v, no.

5271, Grady ville, Pa.
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jority of these spores come to rest on one of two broad

sides, all measurements and drawings were completed

from that aspect. Average sized spores were drawn on

graph paper to facilitate comparison. A measuring bar

in the figures represents 30 /*. The silhouettes of typ-

ical fronds have been produced photographically; spore

drawings were made from the specimens thus illustrated.

Manton8 has described several methods for duplicating

drawings and leaf outlines.

The Dryopteris spore of a true-breeding species is

surrounded by a close-fitting, tan-brown membrane, or

perispore,9 which is variously marked according to the

species. Features of the perispore are depicted dia-

grammatically below. There are three principal wings

Diagrams of Dryopteris Spore

or ridges formed on the perispore: one at the base (1),

and two (2, 3) on the upper surface a short distance

apart. In Fig. a, the lower and one upper wing fuse

and appear continuous around the spore wall. From

another angle, Fig. b, the spore is elliptical in outline

and the lower wing is evident. Fig. c shows a view of

the two upper wings, and Fig. d depicts an end view

with all three wings. In addition there are often dis-

persed at random small supplementary wings which may

s Manton, Irene. Problems of Cytology and Evolution in

Pteridophytes. Cambridge University Press. London, p. SHW.

''''aBov-.r, F. O. The Ferns (Kliealw). Cambridge University

Press. London. 3: 125. 1928.

Plate 14. V. Dryopteris Clintoniana x crista no. 5 8.

Fox Hollow Swamp, Pa.; VI. D. intekmi".'^ no._ »-- 5, Fna
Lake, Wis.: VII. 1). campyloptera, no. 5022. P.eaveb Bay, Minn.,

VIII. D. spinulosa, no. 5217, Pike Lake, \\is.
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1. Dryopteris Clinttoniana; 2. D, cristata; 3. D. Goldianaj 4. D. ci-lsa;
5. D. Clintonianax cristata

5 6. D. intermedia.
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have rounded or angular lobes. The main wings may

have lobes or may be entire. The perispore surface and

wing edges may be set with spinules or they may be

devoid of markings.

The few spores produced by Dryopteris forms usually

considered to be hybrids can be promptly recognized, as

Manton 10 has indicated. Most of them are small and

abortive, presumably due to incomplete pairing of

chromosomes. There are often formed a few very large,

potentially fertile spores. It is entirely possible these

contain the 2n number of chromosomes and may form a

prothallus that can give rise apogamously to a sporo-

phyte. Such large spores may be quite misshapen, but

usually the perispore wings and the absence or presence

of spinules give a clue to the parentage. In other

cases, however, hybrid spores are not truly diagnostic

for positive identification of the presumable pat'ents.

Spore types in well-differentiated species are quite

distinctive, even in taxa about whose specific separation

there may be a difference of opinion. Thus, D. clin-

toniana and D. cristata are classified here as distinct

spcries since the spores are so unlike each other. The

size of their spores is one notable difference: respec-

tively 36 fix 53 /* and 3lVx46/x. The perispore in B.

clintoniana (Fig. I and 1) is usually wide and angular-

winged, the surface and edges set with widely spaced,

blunt-tipped spinules. in contrast, D. cristata (Fig. II

and 2) produces numerous supplementary, rounded

wings well covered by slender, sharp-tipped spinules.

I), dinton iom is reproducing itself by large fertile

spores, although some taxonomists assert it is the hybrid

D. cristata x goldiana. A count of the ehromosom.

numbers should be illuminating. Spore production is

fairly high but there is some evidence of abortiveness.

io Op. cit. p. 393.
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10 a.

7. DRYOPTERIS CAMPYLOPTERA ; 8. D. SPINULOSA; 9. D. INTERMEDIA X SPINU

LOSA; 10. D. CAMPYLOPTEHAX SPINULOSA.
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Spores of D. goldiana (Fig. Ill and 3) are unmistak-

ably different from the other species described. The

perispore has wide simple wings and is entirely free from

any markings. The spores are small and transparent.

There has been considerable difference of opinion" as

to the status of D. celsa (Fig. IV and 4). A study of

spores and specimens so named lias confirmed its iden-

tification as a hybrid between D. clintoniana and D.

goldiana which had been suggested earlier on morpho-

logical grounds. The perispore has the D. clintoniana

type spinules and some angular wings, but most of the

wings are wide and simple as found in D. goldiana.

Different specimens of this hybrid vary morphologically

and their spores are somewhat dissimilar, some exhibit-

ing more characters from one parent than the other at

times. This discrepancy may be explained if D. goldiana

is considered the male parent in one, the female parent

in another form.

A specimen identified on leaf characters as a hybrid

between D. clintoniana and D. cristata (Fig. V and 5)

produces the two types of hybrid spores: the abortive

and the large forms which, in this case, are not diag-

nostic for the specimen nor the presumable parents.

The leaf morphology exhibits intermediate characters.

In the non-hybrid spinulosa complex, D. intermedia

and I), campyloptera (dilatala) are classified as varie-

ties of D. spinulosa by Fernald 12 and Morton, 13 but as

separate species by Benedict 14 and Wherry. 15 D. intcr-

ii Wherry, Edgar T. A New Interpretation of the Dniopteris

clintoniana Group. Amer. Fern Journ. 40: 118-120. 1950.

12 Gray's Manual of Botany. 8th Edition. American Book

Co., New York. 1950.
is The New Britton and Broun Illustrated Flora of the .North-

eastern United States and Adjacent Canada, Lancaster Press,

Inc., Lancaster, Pa. 1952. _ . .

"Benedict, Ralph C. Problems in the Study of Spinulosa

Ferns. Amer. Fern Journ. 14: 69-74. 1924.

i.. Wherrv, Edgar T. Guide to Eastern Ferns. Seeond Edi-

tion. University of Pennsylvania Press, Philadelphia. 1048.
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IX. D. INTERMEDIA X SPIXULOSA, NO. 126, LAKE MoiIAWK, N. J.; X. D
campyloptera x spinilosa, no. 5025, Beaver Bay, Minn.

media (Fig. VI and 6) has characteristic small spores

with narrow, simple-winged perispore, widely set with

tiny, sharp-tipped spimiles, and is easily recognized.

Equally distinctive is the spore of D. campyloptera

(Fig. VII and 7). Its spore is large and the perispore

is mostly wide-winged with numerous larger spinules*

An accepted typical form of I), spin atom (Fig. VIII

and 8) is rather tail and slender- Its spores resemble

those of D. campyloptera only in size. The wide and

simple-winged perispore is set with large, ronnded

spinules.

Although a detailed description of D. spinulosa is be-

ing left for another paper, reference may be made here

to a number of diverse, true-breeding forms that are

included in spinulosa in the broad sense, but do not fit

either D. intermedia or D. campyloptera. The author

has observed in numerous collections that some variant
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morphological types of vegetative growth are matched

differ
ords

even within the limits of "true spimdosa," it appears

that several lesser taxa are involved. There is no evi-

dence of hybridization in the specimens or the spores.

On the other hand, possible hybrid forms within the

whole spinulosa complex are often the cause of doubt-

ful identification of specimens. As previously noted,

some Dryopterts species are difficult to tell from inter-

specific hybrids. Thus, one specimen from New Jersey

appears to be a broad form of D. spinulosa. However

the indusia are glandular and the spores manifestly of

the hybrid type, indicating it really represents D. inter-

media x spinulosa (Fig. IX and 9). In another case, a

frond from Minnesota, supposed to be D. campylopUra

produces hybrid type spores but glabrous indusia. and

so the specimen is probably D. campyloptera x spnudosa

(Fig. X and 10).

In conclusion it may be stated that

1. The species of Dryopterts observed can be sep-

arated on the basis of spore characters.

2. The hybrids are easily recognized as such by their

peculiar spore production.

3. Hybrid spores are not in themselves completed

diagnostic; the morphology of the specimen must be

taken into consideration.

The author plans to continue the study of Dnwtom

and related genera in order to assist the taxonon

m

ultimately settling generic and spec* hues. Grateful

thanks are due the societies mentioned or * -' <

assistance, Dr. Ralph C. Benedict for h,s ed.tond help,

Dr. Edgar T. Wherry for his kindly f" '

J

cism, and those persons who have collected and sent

specimens.

Summit, New Jersey
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The Eastern United States Varieties of

Equisetum hyemale

C. V. Morton

In discussing, several years ago, 1 the names I expected

to use in the projected new illustrated Flora, now pub-

lished, I overlooked mentioning the varieties of Equi-

setum hyemale. It is perhaps desirable to do so briefly,

since the names I adopted are entirely different from

those used by Professor Fernald in the new Gray's

Manual.

The first variety recognized by Fernald, namely var.

intermedium A. A. Eaton, I do not consider closely allied

to E. hyemale at all. It is E. laevigatum A. Br., which

I think a valid species, which includes E. kansanum
Schaffner, which Fernald recognizes as distinct. In

this view, I am following Dr. George Neville Jones,2 as

well as my own study of a large number of herbarium

specimens. However, further field studies and anatom-

ical observations are surely to be desired.

Fernald's second \ ffi

(Engelm.) A. A. Eaton and the third v;ir. robustum

(A. Br.) A. A. Eaton. I recognize the sam<> two varie-

ties, but under the names var. pseudohyemale (Farwell)

Morton and var. elatum (Engelm.) Morton. These two

varieties are probably distinct, although this has been

disputed (e.g. by Jones, op. cit.).

The variety commonest in Canada and the north-

eastern United States is usually rather low and slender,

although this is variable, some plants being quite robust.

The only distinctive character is ill the regularly and
promptly deciduous teeth of the sheaths of the main
stems. Most southern and western plants are much

»Thia Journal, 40: 213-225, 241-252. 1950.
2 An Enumeration of Illinois Pteridophyta. Amer. Midi. Nat.

38: 84. 1947.
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larger and stouter ; the teeth of the sheaths are persis-

tent indefinitely, or only partially and irregularly de-

ciduous. The ranges of these two varieties are not, how-

ever, mutually exclusive.

For the plant with deciduous teeth, Fernald adopts

u> fnllowhu? tradition. Through the
ffi

M
ffine Engelm

Missouri

(sheet 1314232). It was collected "on grassy clayey

banks of the Mississippi, below Jefferson Barracks," [St.

Louis], Missouri, by George Engelmann, in August

1843. A duplicate type has very kindly been presented

to the U. S. National Herbarium by the Missouri Botan-

ical Garden. The type is a rather slender plant, but the

teeth of the sheaths are all persistent ; it is obviously a

small specimen of the southern variety, and not distin-

guishable from var. robustvm.

Apparently, the only previous author to realize that

ffi

//
Well. Y> IIU piupvouu. «*v/ ^*^,. .

prealta var. pseudohymote Farwell for Eqiasetum

'ffi

ffine Engelm. 3 This

is surelv a valid publication, since Eaton gave a long

and correct description of the variety that he was calling

affine, and there is no question but that the description

applies to the northeastern variety with deciduous tee h.

A type for var. pseudolnjemalis can be selected only arbi-

ltvtotj

Herbarium, Cranbrook Institute, collected by A. A

Eaton, in July, 1902, at Seabrook, New Hampshire, and

distributed by him as No. 72 E. hyemale affine A A. E.

in his "Fern Bull* i in Distribution" exsiccati set 1
he

a Farwell adopted the segregate geim. *«#•*• le for E. hye-

male and its allies.



172 American Fern Journal

Genus Equisetum in North America." The specimen

in the National Herbarium is marked ' i Set 1 " by Eaton.

Doubtless specimens of this distribution are in many
herbaria.

My intention was to publish the new combination E.

hyemale var. pseudohyemale in the Fern Journal, prior

to its appearance in the Illustrated Flora, but this I

neglected to do. Consequently, the above combination

appears for the first time in the Illustrated Flora, with-

out the citation of basonym. Such combinations, with

the basonym to be determined only inferentially, are

certainly not desirable; nevertheless, many such have

been generally accepted and I believe rightly so. This

is to be inferred from paragraph 2 of Article 42 of the

new International Code of Botanical Nomenclature

"On and after 1 Jan. 1953, new transfers or new com-

binations, however, w7ill be considered validly published

only when the basonym (name-bringing or epithet-

bringing synonym) in clearly indicated with its author

and the place and date of publication.
'

' The inference

is that combinations published before 1 Jan. 1953 are

validly published even though the basonym is not clearly

indicated. The Illustrated Flora was published in No-

vember, 1952.

The third variety of Fernald (robustum) finds an
earlier varietal epithet in elatum of Engelmann.
The essential synonymy of these three entities is indi-

cated below:

Equisetum laevigatum A. Braun. Amer. Journ. Sei. & Arts 46

:

87. 1844.

Equisetum hyemale var. intermedium A. A. Eaton. Fern Bull.

10: 120. 1902.

Equisetum lansanum Schaffner. Ohio Nat 13: 21. 1912.

Equisetum hyemale L. var. pseudohyemale (Farwell) Morton,

in Gh-ason, New 111. PL No. U. S. & Aclj. Can. 1: 16. 1952.

Hippochaete prealta var. pseudohyemalis Farwell. Amer. Fern

Journ. 7: 76. 1917.
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Equisetum hyemale var. affine sensu A. A. Eaton. Fern Bull.

11: 111. 1903; Femald, Gray's Manual, 8th ed. 9. 1950,

et al., non E. robustum var. affine Engolm.

Equisetum hyemale L. var. elatum (Engelm.) Morton, Lean.

West. Bot. 6: 156. 1951.

E'lnisetum prealtum Rat. Fl. Ludov. 13. 1817.

Equisetum robustum A. Braun. Amer. Journ. Sci. & Arts 46:

88. 1844.

Equisetum lacrifiatum var. elatum Engelm. ex A. Braun. Amer.

Journ. Arts & Sci. 46: 87. 1844.

Equisetum robustum var. affine Engelm. Amer. Journ. Sci. &

Arts 46: 88. 1844.

Equisetum hyemale var. robustum A. A. Eaton. Fern Bull. 11:

75, 112. 1903.

"VVashin

A new Thelypteris from Ecuador

C. V. Morton

Among the many interesting plants brought back

from Ecuador some years ago by Dr. Ira L. Wiggins

is the following species of fern of the genus Thelyptens.

Thelypteris minutula Morton, sp. nov.

Rhizoma erect...... breve, tenue, 1-2 cm. longum, 1.5-2 mm

dia.M., spam paleaceum, paleis minutis, 1.5-2 nun. longis, ca. 5

mm. latis, a, uminatis, integris, cinnnmomeis, concolonbus paneti-

bus superficialibus luteis, margine pilis minutis 2-cellub, nbus (cel-

lulis apicalibus incrassatis glandulosis) praeditis; foba polystxcha

mnnerosissima (ca. 25), stipitibus tenuissnms elongatis, 9
i

14

cm longis, 0.3-0.4 mm. diam., flaccidis, laete brunmis, teretibus,

gbvbris/basin versus parce paleaceis, supra nudis; lanuna stxpxtem

plus minusve aequans, linearis, parva, 8-15 cm. long*, }**;*«£

La deorsum pinnato-pinnatisecta (subbipinnata), ajice p«ma^

n^rnache strLinea/epaU,,,, subtus^*^J^«
pilosula et glandulosa, pinnis 14-18-jugrs, alters, bonzont uj

sessilibus oblongis, 8-10 mm. longis, 4-5 mm. lata (2 vel 3 inflms

^rfbus sed non'auricuMormibus), obtusis fj^—,
tis supra in costa parce pilosula et capitato-glandulosa, venis

pie p losl subtus in costa eapttatO-gU*f*^**^*
perspi< ue glandulosis, glandulis auroi*, globulosxs, sessU.bus, mne
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inde pilis brevibus praeditis segmentis paucis, 4-vel 5-jugis, sub-

rotundis, apice rotundatis, 2-3 mm. longis et latis, tenuiter mem-

bran aceis, pallide viridibus, marginibus ciliolatis, leviter incur-

vatis; venae simpliees, (1) - 2-jugae, rectae, margined attingentes;

sori in segmentis bijugi (vel sursum unijugi) ; indusium persistens,

minutum, epilosum, perspicue rubro-glandulosum ; sporangia pauca,

magna, glabra.

Type in the U. S. National Herbarium, no. 1917909,

collected in the paramo between El Angel and Tulcan,

about 30 km. south of Tulcan, Carchi Province, Ecuador,

August 16, 1944, by Ira L. Wiggins (no. 10572). Iso-

type in the Dudley Herbarium, Stanford University.

The only close relative of the present species is an

extremely rare species of Hispaniola, Thelypteris phy-

sematioides (Kuhn & Christ) Morton, comb, nov.,
1 of

which I have seen two specimens

—

Ekman H 7618 and

H 13614. It differs by the short stipe (very much
shorter than the blade), the obviously pilose stipe and

rhachis, and particularly by the absence of large, red-

dish, sessile glands on the leaf surfaces beneath and on

the iudusia.

Smithsonian Institution, Washington, D. C.

Shorter Notes

Two Misinterpreted Tropical. American Ferns.

Through the courtesy of Dr. Kolla M. Tryon, Jr., I

have been able to study authentic material of two species.

In my treatment of the species of Elaphoglossum in

the French West Indies1 I adopted the name E. alismi-

folium (Fee) Moore for a species closely allied to the

Jamaican E. latifolitim, going wholly on the

description by Fee. It is probably that Fee had more

original

lAspidium physematioirtes Kuhn & Christ ex Krug, Bot. Jahrb.
Engler 24: 115. 1897.

Dryopteris physematioides C. Chr. Iml. Fil. 284. 1905.
iThis Journal 38: 202-214. 1948.
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than one species in hand when he described Acrostichum

alismifolium, for he cites material from Guadeloupe,

Venezuela, Cuba, and Brazil. I have now examined a

specimen of the Guadeloupe plant (in the herbarium of

the Missouri Botanical Garden), which was collected

by L 'Herminier. This, the first cited specimen, proves

not to be the species to which I applied the name E. alis-

Ifol
martinicense

(Desv.) Moore. The proper typification of Fee's species

can probably not be undertaken until the other material

cited in the original description can be examined, but

it is evident that the name can not be used in the sense

in which I used it. The proper name to be taken up for

E. alismifolium sensu Morton (op. cit. 211) is appar-

ently E. impressum (Fee) Moore.

In my revision of the' American species of Hymeno-

phyllum, section Sphacrocioniion,2 I treated Hynicno-

phyllum tomentosum Kunze as a dubious species, for I

could not definitely identify it from the original descrip-

tion, and no authentic material was available for study.

Dr. Tryon found an isotype of the species (Peru, Poep-

pig in 1820) in the herbarium of the Missouri Botani-

cal Garden, which proves that the species is identical

with the plant that I described as H. fusugasugense

var. aberrant. Inasmuch as the epithet tomentosum

has priority over fusugasugense it is necessary to adopt

it. These plants will therefore be known as follows:

Hymenophyllvm tomentosum Kunze. Linnaea 9: 107. 1834;

Farnkr. 1: 160. pi. 6!). 1844.

Hymetiophyllum fusugasugense var. aberrans Morton. Lontr.

U. S. Nat. Herb. 29: 187. 1947.

Hymenophyllum tomentosum var. fusugasugense (Karst,) Mor-

ton, comb. nov. _ . „ ..

Hymenophyllum fusuoasinirn.se Karst. ex Sturm Hot. zeit.

1859: 297. 1859; Karst., PI. Col. 2: 107. pi US, fig. IS.

C. V. Morton

Smithsonian Institution, Washington, D. C.

1802-69.

aContr. U. S. Nat. Herb. 29: 188. 1047.
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December Fern Notes.—The fertile leaves of the sen-

sitive fern may be added to decorative material for

Christmas. The tightly rolled and closed beadlike seg-

ments, firm and dried, seem well adapted to take a va-

riety of colors. The silvered (or aluminated) leaves are

seen in florists' shops in Brooklyn.

"Christmas Ferns" of great variety and luxuriance

are described in the fourth edition of Dobbie 's
'

'
Ferns of

New Zealand," as revised by Marguerite Crooke. In an

area no bigger than one of our smaller states 200 species

of ferns are native, one with leaves 20 to 30 feet long

and 15 feet wide ! December would show these
'

'
Christ-

mas Ferns '
' to their best advantage. A visitor from the

United States would not find the ferns totally unfamiliar

the list includes some 20 genera found in the United

States and even several of the same species, such as

marsh fern, bracken, and moonwort.

Spinulose Fern (but not intermedia) has been noted

as a volunteer in greenhouses, the latest example that I

have seen being in the cooler house at Brooklyn Col-

lege, where it has grown to spore-producing maturity

in an ecological planting with trickling water and

mosses. Presumably the moss had contained the spores.

It would probably do well in Wardian cases in the

house.

"Collecting Ferns is a Rewarding Hobby" is the

title of a rather comprehensive article in the January,

1953, issue of "House and Garden. " After about a

page of general observations about collecting, situation,

and planting (and even growing ferns from spores), the

article proceeds to list about 30 species under such head-

ings as: "For sunlight or shade," "For ground cover,"

"For very wet locations," "For rock crevices." In a

supplementary list "For indoor window gardens" a few

subtropical species suitable as house plants are named.

The general advice and suggestions are good, although
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one might question the inclusion of a rarer type like

Dryopteris Boottii (listed under the misleading name

"Boot Fern").—R. C. Benedict.

Recent Fern Literature

A second edition of the well-known
'

' The Ferns and

Wise It has,

apparently, been reproduced from the first edition by

photo-offset. The beautiful half-tones of the original,

especially the habitat photographs, have suffered and

have lost a good deal in definition. However, they are

still effective. Some changes have been made in the text,

but these have been kept to a minimum. Some additional

dots have been added to the distribution maps, but these

do not reveal any startling additions to the known

ranges. No additional entities are treated, but some

have been renamed, to bring the nomenclature more in

accord with Fernald's treatment in the eighth edition

of Gray's Manual. However, Fernald is not followed

in every instance, for the name Cheilanthes lanosa is

adopted, rather than C. vestita, Athyrium angustum is

maintained as a species rather than as a variety, Azolla

mexicana is adopted, following Svenson rather than

Fernald, and Equisetum Nelson ii contiues to be recog-

nized as a valid species.

The following small matters may be mentioned tor

the record. Mr. Weatherby pointed out in his review

of the first edition2 that maps 75 and 76 had been inter-

changed; in the new edition they still remain inter-

changed. Exception may be taken to the spelling of

Mackayii (of Cystopt er is f
Lawson's orig-

inal incorrect ending has been adopted by Fernald and

a By R. M. Tryon, Jr.. D. W. Dunlop, N 0. Fassett and U. E.

DienJr. University of Wisconsin Press, Madison, Wis. $3.50.

2 This Journal 31 : 25. 1941.
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others ; however, the International Code gives us author-

ity to change orthographic errors, and this epithet ought

to be emended to Mackayi. The Code indicates that the

diaeresis sign should be used where required, and it is

required in Isoetes, for the
'

'

o '

' and "e" are here two syl-

lables and not the diphthong "oe,"3
i.e. the equivalent

of German "o". "With his usual care in such matters,

Dr. Fernald has it correct. The list of references has

been expanded somewhat, but, to be more helpful, it

might have been well to modernize the old entries. Thus,

Wherry's Guide to Eastern Ferns is indicated as pub-
lished by Science Press for $1.00, whereas it is currently

published (3rd edition) by University of Pennsylvania
Press for $2.50, and Maurice Broun 's address is one that

has not been correct for many years (Koute 1, Orwigs-
burg, Pa.)

; the current address is Hawk Mountain Sanc-

tuary, R.D. 2, Kempton, Pa. The "Glossary" has been
reproduced verbatim from the first edition. A couple

of the entries might well have been changed. '
' Gland-

ular-pubescent " is defined as "with glands and hairs,

which would be more correct as a definition of "gland-
ular and pubescent"; the compound "glandular-pubes-
cent," as commonly used, means "pubescent with gland-

ular (or gland-tipped) hairs." The authors define

"pinnule" as "The secondary division of a frond" and
'

'
pinnula" as " The tertiary division of a frond. " This

is a distinction that I have never known to be made and
which is untenable ; if one is writing in Latin the word
is "pinnula" (plural: pinnulae), if in English, the Latin
word could be used or (as ordinarily) its English deriv-

ative, pinnule (plural: pinnules). However, pinnula
and pinnule are the same word and can not be made to

mean different things arbitrarily. There is no one word

3 This statement may teem incompatible with my usage in the
new Britton and Brown, Illustrated Flora. The spelling Isoetes

was an editorial emendation that I was not consulted sibout.
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that will make the distinction that the authors intend;

it is necessary to use a circumlocution. A '

' pinna secun-

daria" is a "pinnula primaria," a "pinna tertiaria"

is a "pinnula secundaria," and so on.

These minor defects do not detract at all from the

great value of this book, which is highly recommended

to fern students everywhere.—C. V. Morton.

'
' Fern Gardens as a Hobby '

' is the title of a fairly

extensive, well-illustrated article in the July issue of the

National Horticultural Magazine. Since the present re-

viewer wrote the article, no more will be said about it

other than it is about 2000 words long, that it carries a

good deal of information about the American Fern So-

ciety, and that part of the article consists of material ex-

tracted from the Fern Journal.

The immediate occasion for this note was the election

of the President of the Fern Society as an Honorary

Vice-President of the American Horticultural Society

and also the suggestion of the Managing Editor of the

Magazine that they had been neglecting ferns and would

be glad to remedy the deficiency. The National Horti-

cultural Magazine is a quarterly of excellent appearance

and content. It presents frequent semi-monographic ar-

ticles on various groups of plants, such as azaleas, be-

gonias and geraniums. ' Membership is $5.00 a year.

Address: 1600 Bladensburg Road, N. E., Washington,

D. C.—R. C. B.

American Fern Society

New Members

Dr. Edward A. Chapin, 2032 Belmont Eoad, N. W., Washington 9,

D. C.

Mr. Lionel Cinq-Mars, 253 Trahan, St. Jean Prov. *^aaada
Miss Mary Wood Daley, Brighton Farm School, larhn* P. O.,

Delaware County, Pennsylvania
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Miss Ann Dunham, Department of Biology, Colby College, Water-

ville, Me.

Frank

Mr. Roy E. Freese, Missouri Botanical Garden, 2315 Tower Grove

Avenue, St. Louis 10, Missouri

Mrs. Robert C. Harrison, 5101 Cary Street, Richmond, Virginia

Mrs. August Keller, Manatauk Avenue, Palisade, New Jersey

Mr. Myron Kimnach, 5313 Rosalind Avenue, Richmond 9, Calif.

Mr. Irvin A. Kramer, 231 Acton Street, Daly City 25, Calif.

Mr. James Kucyniak, Montreal Botanical Garden, 4101 East Sher-

brooke Street, Montreal, Canada

Miss Ruth Lippincott, 56 La Cuesta Drive, Orinda, Calif.

Mrs. Fay A. MacFadden, 5450 Carlin St., Los Angeles 16, Calif.

Dr. Frank A. Marshall, 2202 Palisade Avenue, Weehawken, New

Jersey

Miss Isabelle Miller, 23 Edmondson Ridge Road, Catonsville 28, Md.

Miss Laura Nagel, 676 Mayfield Avenue, Stanford, Calif.

Mr. Maurice H. Sumner, 350 Edgehill Way, San Francisco, Calif.

Mr. Frederick Thome, Pilot Knob, New York

Mr. Kenneth A. Wilson, Department of Botany, University of

Michigan, Ann Arbor, Michigan

Changes of Address

Mr
York

Dr. Karl L. Brooks, 183 Amity Street, Brooklyn 1, New York
Dr. Delzie Demaree, Bauxite, Arkansas
Mr. Albert Donaghy, 230 East Wellens Street, Philadelphia 20, Pa.

Mr. Curtis F. Dowling, Jr., Compania Bananera de Costa Rica,

Golfito, Costa Rica

W
Mrs. John Zell Gaston, 4610 Holly St., Bellaire, Texas
Dr. Robert K. Lampton, 22 Edgehill Drive, Lancaster, Pennsyl-

vania

W
Miss Jewel Moore, 1640 Highland St., Knoxville, Tennessee
Mr. Richard M. Naylor, 2835 Fish Street, Denver 7, Colorado
Mr. William F. Rapp, Jr., 430 Ivy Avenue, Crete, Nebraska
Dr. Hope Sherman, Pleasant Valley, Conn, (formerly Hope Sher-

man Smith)

Mr. E. M. Shields, Rt. 4, Box 966, Sarasota, Florida
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Acrophorus stipellatus, 155
Acrostichum alismifolium, 17o

;
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folium, 119, 120
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sota, 122
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33, 89; pedatum, 3, 33, 78, 89,

var. aleuticum, 32 ; venustum, 33
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boinense, 155; Bradleyi, 109, 110,
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155; Stotleri, 110; Trichomanes,
20, 35, 39. 78, 127, 135, 146; Tru-
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123
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angustum, 33, 177; Fihx-fe-
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Azolla, 121; caroliniana, 7-10, 43;

mexicana, 177

Beckner, John. Schizaea Germanii
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Blechnum deorso-lobatum, 155;

orientate, 47; penna-inarina, 32;

spicant, 32
Boston Fern, 121

ceolatum, 83, var. angustiseg-

mentum, 35; Lunaria 31, 119;

matricariifolium, 35, 78, 80, &5;

minganense, 44; multitidum, 78,

83, var. intermedium, 36; ob-

liquum, 78; simplex, 78; Var-

gasii, 11; virginianum, 11, 14
33, 78

Brake, 118
Brass, L. J. Ferns of a New
Guinea Gully, 150

Camptosorus rhizophyllus, 35, 39,

78, 110-113, 123, 145
Chain Fern, 133
Cheilanthes, 90; lanosa, 177; tenui-

folia, 46; vestita, 177

Christmas Fern, 3

Cibotium, 115, 127
Cinnamon Fern, 5, 140, 146

Clapham, A. R., T. G. Tutin and
E F. Warburg. Flora of the

British Isles (Review), 128

Clarke, Herbert M. Observations

on Members of the Genus Lyco-

podium, I. Germination of

Gemmae of L. lucidulum. 104

Clausen, Robert T. Report on the

Ithaca Field Trip, 39; Woodsia
oregana on Sentinel Butte,

North Dakota, 66

Climbing Fern, 92

Close-up Photography of Ferns,

49
Club Moss Fairy Ri"£S 12 <*

Clubnioss, Running, 140

Cohn, Julius and Robert N. Ren-

lund. Notes on Azolla caro-

cSand,^. B. New or Interest-

ing American Ferns, 11

Correll, Donovan S. Salute to

Our Charter Members, }p .

Crane Fern Ward. Additional

Fer*\ from the North Shore of

Lake Superior, Minnesota, 12-,

Spore Studies in l>ryoptens, I,

Craspedaria, 114 :
heterophyUa.

114; serpens, 111; vaccinufolia,

114-

Cryptogramma acrostichoides, 32

;

densa, 33
Ctenitis, 15 _ .

Ctenonter s eximia, 15-». loo. m
t.grifolia, 158; integripaleata,

1 55



182 American Fern Journal

Cultivating the Appalachian Quill-
wort, 122

Curly-grass, 121
Cyathea, 116, 154; horridula, 155;
pachyrhachis, 155; parva, 155;
quadripinnatifida, 155 ; Rosen-
stockii, 155

Cyclophorus lanceolatus, 47
Cyclosorus Reederi, 12
Cyrtomium falcatum, 33
Cystopteris, 43, 147; bulbifera, 5,

36, 78; Dickieana, 44; fragili3,
19, 66, 67, 78, 88, var. Mackayi,
35, 126, 177, var. protrusa 37,
126, var. simulans, 125, 126

Cytological Study of the Appa-
lachian Spleenworts, 109

Davallia, 47
December Fern Notes, 176
Dennstaedtia, 82 ; punctilobula, 33,

39, 78
Dicksonia Youngii, 115
Diddell, Mary W. Fern Notes,

114
Didymochlaena
Diellia, 25
Diplazium, 152

truncatula, 155

.
pycnocarpon, 140

Douglas Houghton Campbell in
the Classroom and on the Cam-
pus, 97

Drymoglossum heterophyllum, 47
Drynaria quercifolia, 47
Dryopteris, 19, 24, 36, 47, 79, 85,

115, 129, 130, 131, 134, 159, 161,
163, 165, 169; athamantica, 86;
Boottii, 36, 78, 177; campylop-
tera, 122, 123, 162, 166, 167, 168,
169, x spinulosa, 122, 166, 168,
169; canescens, 155; celsa, 32,
133, 160, 161, 164, x intermedia,
133; Cesatiana, 155; Clintoniana,
33, 78, 81, 88, 160, 161, 164, 165,
167, x cristata, 161, 162, 164,
x intermedia, 78; cristata, 36, 78,
129, 160, 161, 164, 165, 167, x Gol-
diana, 165, x intermedia, 36;
x marginalis, 36, 78; dentata, 72,
Si); diiatata, 35, 78, 79, 81, 85, 87,
167; disjuncta, 35; erythrosora,
4, 32; Filix-mas 4, 31, 43, 69, 70,
82, 84, 85, xoreopteris, 69; fra-
rans 35 ; Goldiana, 2, 33, 39, 82,
" 160, 161, 164, 167; graciles-

cens, 155; Hunsteiniana, 155;
intermedia, 4, 19, 33, 78, 79, 88,
129, 162, 1&4, 167, 168, 176, x spin-
ulosa, 166, 168, 169; Leedsii, 32;
marginalis, 2, 33, 52, 78, 84, 85,
129; nevadensis, 32; novebora-
censis, 146, f. cristata, 32 ; oreop-
r.>ris, 69, 70; paripinnata, 155;
physematioides, 174; pittsfonl-
ensis, 44; rigida, 86; separabilis,
133; spinulosa, 19, 33, fe, 78, 79,
««, 123, 161, 162, 166-9, 176, var.
amencana, 122, var. fruetuosa,
43; subnigra, 156; Thelypteria
f. Pufferae, 32; truncata, 156;
uhginosa, 115; vestigia ta, 156

Eastern United States Varieties of
Equisetum hyemale, 170

Egenollia bipinnatilida, 45
Elaphoglossum, 127; alismifolium,
174, 175; impressum, 175; lati-
folium, 174; martinicense, 175

Elephant-tongue, 127
Equisetum, 79, 129; arvense, 33,

78, 88; hyemale, 19, 36, 78, 170,
var. affine, 170, 171, 173, var.
elatum, 88, 170, 173, var. inter-
medium, 170, 172, var. pseudo-
hyemale, 170, 172, var. robus-
tum, 170, 171, 173; Jesupii, 44;
kansanum, 170; laevigatum, 88,
89, 170, 172, var. elatum 173;
litorale, 44; Nelsonii, 177; pre-
altum, 173; robustum, 173, var.
affine, 171, 173; sylvaticum, 33,
78

Fancy Fern, 4
Fern Dealers, 94
Fern Miscellany: Pilot Knob,
N. Y., 74

Fern Notes, 114
Ferns of a New Guinea Gully, 150
Filmy Fern, 121
Further Observations on the Pu-

tative Hybrid Dryopteris Filix-
mas x oreopteris, 69

Gardens, 5
Generic Name Anetium, 71
Glade Fern, 90
Gleichenia dichotoma, 47; linearis,

46, 47
Glyphotaenium, 13
Go 1 die's Fern, 2, 81, 82
Gonioplilebium demersum, 156
Grammitis subrepanda, 156, 158
Gymnocarpium Dryopteris, 35

Hagenah, Dale J. Report of

Judge of Elections, 30
Hart's-tongue, 6, 25, 35, 37
Hill, Albert F. Economic Botany
(Review), 84

Hippochaete prealta var. pseudo-
hyemalis, 171, 172

Histiopteris estipulata, 156
Holly Fern, Braun's, 82
Hymenolepis novoguineensis, 156
Hymenophyllum, 175; fusugasu-
gense, 175, var. aberrans, 175;
tomentosum, 175, var. fusugasu-
gense, 175

Hubbard, Douglass H. Ferns of
Hawaii National Park (Re-
view), 127

Hyalotricha, 12, 15; anetioides, 13,

14, 15

Interrupted Fern, 2
Isoetes, 78, 129, 178; echinospora

var. Braunii, 36; Engelmannii,
122; melanpoda, 88

Lady Fern, 4, 32, 119, 129
Lastrea globulifera, 128
Lepidoeaulon, 150
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Leptopteris alpina var. major,
154, 156

Lindsaea marginata, 156; micro-
btegia, 156

Lorn agramma artieulata, 156
Loxogranime vittariiformis, 156
Lycopodiuin spores, 84, 85
Lycopodium, 26, 39, 78, 84, 126,

129; adpressum, 73; alopecur-
oides, 73 ; carolinianum, 73 ; cer-

nuum, 73; clavatum, 33, 78, 140;
eomplanatum, 19, 78, 129, subsp.
ilabelliforme x tristaehyum, 39,

var. flabelllforme, 33, 88, 126;
flabelliforme, 19; inundatum, 19;
lueidulum, 33, 78, 88, 104-109;
obscurum, 19, 33, 78, 126; pro-
stratum, 73; Selago var. patens,

35, 88; tristaehyum, 7S, 126^
Lygodium, 118; japonlcnm, 47:
microstachyum, 25; scandens, 47

Maidenhair, 3, 87, 147
Male Fern, 4, 31, 81, 84, &5, 87
Mann, M. D., Jr. Report of Treas-
urer 27

Marattia Hrassii, 156; coronata,
156

Marsh Fern, 19
Massachusetts Fern, 82
Matteuccia Struthiopteris var.
pensylvanica, 33

MeVaugh, R. and P. H. Pyron.
Ferns of Georgia (Review), 88

Mecodium badium, 156; imbrica-
tum, 156; Reinward til, 156

Meringium rubellum, 156
Microgramma, 18, 114; Munchii,

15, 16
Microsorium heterophyllum, 114

Morton, C. V. The Eastern United
States Varieties of Equisetum
hvemale, 170; The Generic Name
Anrtium, 71; A New Thelypteris
from Ecuador, 173; A Range
Extension in Cystopteris, J25;
Report on the Vermont-New
York Field Trip, 31; Two Mis-
interpreted Tropical American
Ferns, 174; What is the Name
of This Fern?, 41

Mosquito Fern, 10, 121

Neidorf, Charles. Close-up Pho-
tograph v of Ferns, 49; Report
of Auditing Committee, 29

Nephrolepie, 127, 152; acuminata,
156; biserrata, 118; Lauter-
bachii, 156

New or Interesting American
Ferns. 11 _ .

New Thelvpteris from Ecuador,

Notes of Azolla caroliniana, 7

Oak Fern, 81, 82
Observations on Members of the

Genus Lycopodium, I. Germi-
nation of Gemmae of L. luci-

dulum, 104

Oleandra, 152; Sibbaldii, 156
Onoclea sensibilis, 3, 33, 78, f.

obtusilobata, 36; Struthiopteris,
143

Ophioglossum crotalophoroides,
88; Engelmannii, 88, 89; nudi-
caule, 127; pendulum, 127; petio-

latum, 116, 127; vulgatuni, 39,

88
Orthiopteris cicutarioides, 156;

minor, 156; trichophylla, 154,

156
Osmunda, 81, 147; cinnamomea, 5,

33, 58, 78, 147, var. glandulosa,
140; Claytoniana, 2, 33, 78, 87,

88, 145, f. dubia, 32, f. Mackiana,
32, xregalis, 32; regalis, 2, 36,

43, 129, f . orbiculata, 32 ; Ruggii,
32; spectabilis, 2, 78

Ostrich Fern, 3, 118> 121, 140

Paesia Lamiana, 156
Papuapteris, 150
Pellaea, 79, 146; atropurpurea, 3o,

145; densa, 33
Phegopteris, 159, 161; Dryoptens,

78, f. plumosa, 32; hexagonop-
tera, 78; polypodioides, 78; Rob-
ertiana, 32

Phlebodium, 18; aureum, 17, 116

Photography of Ferns, 49
Phyllitis Scolopendrium var.

americanum, 37
Pilularia americana, 88
Platycerium diversifolium, 47

Pleopeltis, 15, 18
Pleuromaiies retusum, 15b
Polypodium, 15 :

albidosquama-
tiim, 157; anetioides, 13; angus
turn, 15; heterophyllum 114;

incaiium, 146; Munchii. 15, 16,

17; pellucidum, 128; plebisco-

pum, 167; polypodioides, 72, var.

Michauxianum, 89; polyporum,
157; Scolopendria, 157, 158; vir-

ginianum, 62. 78, t cambric-
oides, 32; vulgare, 24, 145, f.

cambricum, 79, var. virgini-

anum, 33
Polypody, 83

nu-

mcisuni, to, ^""W'"""', i~'\\ ii

gulare, 32; Braunu var. Purshu,

33, 43; lobatum, 32; munitum,

32 119
Phyinatodes exiguum, 114; hetero-

phyllum, 114

Fi-osaptia Archboldn, 1^,100
Psilotum complanatum, i-< ,

Pteretis^odulosa, 3, 78; pensyl-

vanica, 140
Pteridanetium, 71 7
rieridium, 118; aquihnum, 46, 4,,

78 var. latiusculum, 33

Pteridophytes from Lowndes

Countv, (Georgia, 11

Pteris 157; biaurita. 47; ensifor-

mis, 46; multihda, 116, 117
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Quarterman, Elsie. Pteridophytes
from Lowndes County, Georgia,
72

Range Extension in Cystopteris,
125

Recent Fern Literature, 18, 84,

127, 177
Report of Auditing Committee,

29; of Brooklyn Meeting, 130; of
Judge of Elections, 30; of Li-
brarian and Curator, 30 ; of New
Canaan Meeting, 134; of Presi-
dent, 20; of Scarsdale Meeting,
134; of Secretary, 25; of Treas-
urer, 27; of Vermont and New
York Field Trip, 31 ; of Virginia
Meeting, 131

Royal Fern, 2, 118, 146

Sadleria, 127, 128
Salute to Our Charter Members,
137

Schechter, Victor. Report of the
Brooklyn Meeting, 130

Schizaea Germanii in Florida, 124
Schizaea dichotoma, 47; Ger-

manii, 124
Selaginella apus, 25 ; rupestris, 36,

78; selaginoides, 44; tortipila,

88
Selenodesmium obscurum, 157
Sensitive Fern, 3
Shield Fern, Marginal, 2, 83, Si
Spleenwort, Brownstem, 90; eb-
ony, 90, 92; maidenhair, 39, 92,

127; narrow-leaved, 39, 82, 90,
140; silvery, 81

Spore Studies in Dryopteris, I,

159
Stenochlaena palustris, 45, 47
Syngramma, 152; Hookeri, 157

Tallest United States Fern, 117
Taylor, T. M. C. Further Obser-
vations on the Putative Hybrid
Dryopteris Filix-mas x oreop-
teris. 69

Tectaria, 15; crenata, 157

Ten Best Ferns for Northeastern
Gardens, 1

Thelypteris, 115, 159, 161, 173;
mimitula, 173 ; noveboracensis,
33, 78; palustris, 36, 78; Pheg-
opteris, 33 ;

physematioides, 174 ;

simulata, 37; uliginosa, 115

Trichomanes Boschianum, 88
Trudell, Harry W. Report of the
Virginia Meeting, 131

Tryon, P. F. Asplenosorus eben-
oides in Indiana, 123

Tryon, R. M., Jr., et al. Ferns
and Fern Allies of Wisconsin
(Review), 177 ; Report of the Li-
brarian and Curator, 31; A
Sketch of the History of Fern
Classification (Review), 90

Two Misinterpreted Tropical
American Ferns, 174

Vandenboschia maxima, 157
Van de Water, Clarence M. and
Elinore S. Report of Auditing
Committee, 29

Variegated Athyrium, 5
Vittaria, 90; lineata, 88, 90

Wagner, W. H., Jr. Club Moss
Fairv Rings, 126 ; A Cytological
Study of the Appalachian
Spleenworts, 109 ; Report of Sec-

retary, 25
Walking Fern, 92
Wherry, Edgar T. Cultivating
the Appalachian Quillwort, 122

Wiggins, Ira L. Douglas Hough-
ton Campbell in the Classroom
and on the Campus, 97

Woodsia oregana on Sentinel
Butte, North Dakota, 66

Woodsia alpina, 35; ilvensis, 36,

78; obtusa, 36, 67, 78; oregana,
66, 67, 68, var. Cathcartiana, 68;
scopulina, 67

Woodwardia, 119; virginica, 39, 78

Errata

Page 114, third line from bottom: For "heterophyllum," read

"heterophylla."

Page 126, footnote 2: For "Bedford" read "Kadford," and for

"var. Mackenzie read "var. Mackayi^'
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